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ENVIRONMENTAL  PROTECTION 
AGENCY 

[40CFRPart  52] 

APPROVAL  AND  PROMULGATION  OF 
INDEPENDENT  PLANS 

Reproposal  of  Amendments  to  Stage  II 
Vapior  Recovery  Regulations  and  Test 
Procedures  and  Notice  of  Public  Hear¬ 
ings 

Section  110(a)  (1)  of  the  Clean  Air  Act, 
as  amended,  42  U.S.C.  1857c-5(a)  (1),  re¬ 
quires  each  state  to  submit  a  plan  for  the 
“implementation,  maintenance,  and  en¬ 
forcement”  of  the  national  primary  and 
secondary  ambient  air  quality  standards. 
In  order  to  correct  deficiencies  in  certain 
plans  pursuant  to  section  110(c)  of  the 
Act,  the  Administrator  promulgated 
Transportation  Control  Plans  designed 
to  reduce  ambient  levels  of  certain  auto¬ 
mobile  related  pollutants  including  hy¬ 
drocarbons  and  photochemical  oxidants. 
As  part  of  the  plans  for  sixteen  air 
quality  control  regions  (AQCR’s),  regu¬ 
lations  were  promulgated  which  required 
the  recovery  of  ninety  percent  of  the  va¬ 
pors  (by  weight)  displaced  during  the 
filling  of  gasoline  storage  tanks  (Stage 

I  vapor  recovery).  For  thirteen  of  these 
AQCTR’s  (Baltimore,  Boston,  Denver,  Los 
Angeles,  New  York-New  Jersey-Connec- 
ticut,  Philadelphia,  National  Capital, 
Houston-Cjalveston,  Dallas-Fort  Worth, 
San  Antonio,  El  Paso-Las  Cruces-Alamo- 
gordo,  Sacramento  Valley,  and  San 
Joaquin  Valley)  or  portions  thereof,  reg¬ 
ulations  were  also  promulgated  for  the 
recovery  of  gasoline  vapors  from  the 
motor  vehicle  refueling  process  (Stage 

II  vapor  recovery).  A  revised  plan  for 
the  Dallas-Ft.  Worth  AQCR  will  be 
available  shortly.  Those  regulations  also 
required  ninety  percent  recovery  (by 
weight) ,  but  specified  no  test  procedure 
for  determining  compliance.  In  order  to 
correct  that  deficiency,  to  provide  less 
stringent  requirements  for  dispensing  fa¬ 
cilities  with  smaller  gasoline  throughput 
and  to  guide  owners  and  operators  as  to 
their  responsibilities  with  resi)ect  to 
maintenance  and  operation  of  vapor  re¬ 
covery  systems  in  the  field,  amendments 
to  the  Stage  II  regulations  ^ere  proposed 
on  October  9,  1975,  in  40  FR  47668.  A  45- 
day  pubhc  comment  period  was  estab¬ 
lished  and  was  subsequently  extended  to 
December  29,  1975.  See  40  FR  54436.  Over 
two  hundred  comments  on  the  October  9 
l.roposal  were  received,  primarily  from 
oil  companies,  oil  jobbers,  gasoline  mar¬ 
keters,  and  service  station  owners  and 
operators.  .4n  analysis  of  these  comments 
by  the  Agency  an  1  certain  recent  devel¬ 
opments  such  as  the  evolution  of  a  short 
test  proeedure  and  the  certain  amend¬ 
ments  which  mny  be  made  to  the  Clean 
.‘vir  Act  have  Ld  the  Agency  to  reevaluate 
the  October  D  proposal.  As  a  result  of 
this  reevaluation,  the  Agency  has  con¬ 
cluded  thata  basic  change  in  the  enforce¬ 
ment  and  implementation  strategies 
-reviously  proposed  is  appropriate  and 
herein  proposes  regulations  incoi*porat- 
ing  these  new  concepts. 


The  Certification  Strategy 

The  October  9  proposal  would  have  re¬ 
quired  facility  owners  to  install  a  vapor 
system  which  had  previously  been  certi- 
recovery  system  which  had  previously 
been  certified  by  EPA.  The  Agency  would 
have  evaluated  a  system’s  performance 
and  durability  characteristics  and  ap¬ 
proved  the  system  if  those  characteris¬ 
tics  were  deemed  satisfactory.  Although 
a  certification  approach  diverges  signif¬ 
icantly  from  the  Agency’s  usual  practice 
of  setting  an  emission  standard  which 
must  be  met  in  the  field  and  would  place 
the  Agency  in  the  unusual  position  of 
evaluating  and  endorsing  specific  emis¬ 
sion  control  equipment,  the  approach 
was  advocated  for  two  reasons.  First,  the 
available  test  procedures  did  not  readily 
lend  themselves  to  the  extensive  field  en¬ 
forcement  necessary  to  assure  wide¬ 
spread  and  continuing  compliance  with 
emission  standards.  It  was  felt  that  re¬ 
quiring  the  installation  of  previously 
evaluated  systems  would  provide  the  nec¬ 
essary  assurance  that  facilities  were  gen¬ 
erally  in  compliance  without  actually 
performing  emissions  testing  on  the  in¬ 
stalled  systems  individually.  Second,  the 
Clean  Air  Act  imposed  a  May  31,  1977, 
deadline  for  attainment  of  the  national 
primary  and  secondary  ambient  air  qual¬ 
ity  standards  which  effectively  precluded 
allowing  a  long  period  of  time  for  evalua¬ 
tion  of  various  existing  systems,  particu¬ 
larly  for  smaller  business  organizations. 
Although  the  Agency  remains  convinced 
that  systems  exist  which  can  meet  the 
emission  standards  at  reasonable  cost,  a 
facility  owner’s  selection  of  individual 
systems  in  the  marketplace  would  have 
involved  some  guesswork,  due  to  the  lim¬ 
ited  field  experience.  Certification  would 
have  permitted  a  more  rapid,  systematic, 
and  consistent  evaluation  of  equipment. 
A  certification  program  also  would  have 
provided  a  basis  for  small  businesses  to 
select  a  vapor  recovery  system.  While 
very  large  orgamizations  might  have  the 
resources  to  fully  evaluate  several  differ¬ 
ent  systems  prior  to  installation,  smaller 
organizations  would  not.  Certification 
results  would  have  provided  a  basis  for 
the  small  businessman’s  selection  of  a 
particular  system. 

The  In-Use  Strategy 

Certain  amendments  which  may  be 
made  to  the  Clean  Air  Act  and  the  de¬ 
velopment  of  a  short  test  procedure  com¬ 
bine  to  provide  the  necessary  flexibility 
to  permit  the  Agency  to  adopt  an  en¬ 
forcement  and  implementation  strategy 
more  in  line  with  the  usual  concept  of 
an  “emission  limitation”  under  section 
110(a)  (2)  of  the  Act.  The  proposed  regu¬ 
lation  requires  installation  of  vapor  re¬ 
covery  .  systems  according  to  a  phased 
schedule,  with  the  major  integrated  oil 
companies  beginning  installation  first, 
and  with  smaller  organizations  begin¬ 
ning  installation  in  subsequent  years.  An 
intensive  field  testing  program  will  be 
conducted  by  the  Agency  during  the 
“phase-in,”  and  the  results  of  this  test¬ 


ing  will  be  made  public.  The  evaluation 
program  will  be  patterned  after  the 
Agenesr's  unleaded  fuel  program  in  which 
a  percentage  of  all  affected  facilities  are 
tested  eai^  year.  The  Agency  will  not 
wait  until  the  first  compliance  deadline 
to  begin  the  inspection  program,  but  will 
begin  testing  systems  presently  Installed 
or  installed  prior  to  the  beginning  of  the 
phase-in  period.  Of  course,  no  sanctions 
will  be  imposed  for  “failing”  a  test  prior 
to  a  ciMnpliance  deadline.  These  results 
will  be  used  to  provide  information  as  to 
ssrstem  polormance  for  the  smaller  or¬ 
ganizations  which  must  begin  installa¬ 
tion  in  later  years.  The  major  oil  compa¬ 
nies  have  the  necessary  resources  to  con¬ 
duct  their,  own  development  or  evalua¬ 
tion  programs,  and  in  several  cases  have 
already  done  so.  Most  organizations  are 
given  a  number  of  years  to  install  sys¬ 
tems  at  all  their  facilities  subject  to  the 
regulation  in  order  to  allow  time  to  raise 
the  necessary  Investment  capital  and  to 
further  evaluate  technology.  Field  test¬ 
ing  would  Involve  use  of  the  short  test 
procedure  proposed  herein.  This  ap¬ 
proach  will  acccHnpIish  the  goals  of  the 
certification  program  and  will  provide 
greater  assurance  that  systems  continue 
to  meet  the  emission  standards  in  the 
field. 

CtMnpliance  deadlines  are  specified  ac¬ 
cording  to  the  economic  classification  of  | 
the  facilitv’s  owner.  A  facility  will  be 
designated  a  Class  A  facility  if  the  owner  ' 
is  considered  to  be  a  Large  Integrated 
Refiner  as  define  by  the  Federal  Energy 
Administration.  Large  Integrated  Re¬ 
finer  means  “a  refiner  which  obtained 
directly  or  indirectly,  in  the  third  quar¬ 
ter  of  1973,  less  than  70  percent  of  Its 
refinery  input  of  domestic  crude  oil  (or 
70  pMxsent  of  its  refinery  input  of  do- 
me^ic  and  imported  crude  oil)  from 
producers  who  do  not  control,  are  not 
controlled  by,  and  are  not  under  com¬ 
mon  control  with  such  refiner,”  (Ref¬ 
erence;  “Petroleum  Market  Shares — 
Historical  Report  on  Refiners  and  Im¬ 
porters  of  Motor  Gasoline,”  1972  through 
1974,  .Federal  Energy  Administration, 
FE A/8-75/61 6) .  Class  B  facilities  will  in¬ 
clude  all  retail  facilities  not  Included  un¬ 
der  Class  A.  Lastly,  all  facilities  which 
disoense  gasoline  for  nonretail  purposes 
will  be  designated  as  Class  C  facilities. 
All  facilities  with  an  annual  throughput 
of  less  than  120,000  gallons  are  exempt 
from  the  regulation. 

Under  the  proposed  phase-in  program, 
each  Class  A  owner  will  be  required  to 
complete  installation  of  vapor  recovery 
systems  by  December  31,  1977,  at  twenty 
(20)  percent  of  its  facilities  in  each  af¬ 
fected  AQCR.  This  date  is  predicated 
unon  promulgation  of  the  final  regula¬ 
tion  by  March  1,  1977.  By  June  30,  1979, 
Class  A  owners  will  be  required  to  have 
the  remaining  eighty  (80)  percent  of 
their  facilities  in  compliance. 

Class  B  owners  will  be  required  to  com¬ 
plete  installation  of  vapor  recovery  sys¬ 
tems  at  the  largest  one-third  of  their 
facilities  in  each  AQCR  by  June  30,  1979. 
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The  second  largest  one-third  of  the  Class 
B  facilities  must  be  in  compliance  by 
June  30,  1980,  and  the  smallest  one-third 
by  June  30,  1981.  FinaU:’,  all  Class  C 
facilities  must  be  in  compliance  by  June 
30,  1979. 

If  an  owner  has  an  odd  nuoiber  of  sta¬ 
tions  such  that  a  fraction  of  a  station 
would  have  to  be  completed  in  a  given 
year,  the  fraction  will  be  rounded  so 
that  the  extra  facilities  will  be  installed 
in  the  earliest  years.  For  example,  a  Class 
B  owner  with  five  stations  will  complete 
two  by  Jime  30,  1979,  two  more  by  June 
30,  1980  and  the  last  by  June  30,  1981. 

The  phase-in  approach  is  believed  to  be 
reasonable  because  it  eases  many  of  the 
technological  and  economic  problems  as¬ 
sociated  with  the  regulation.  The  sched¬ 
ule  allows  for  the  technology  to  be  in¬ 
stalled  at  a  relatively  small  niunber  of 
facilities  at  the  outset  so  the  systems 
can  be  tested  and  evaluated  in  order  to 
determine  which  systems  will  meet  the 
emission  limitation.  Only  companies  be- 
’  lieved  to  have  the  technological  expertise 
to  assess  the  feasibility  of  various  systems 
are  required  to  install  the  equipment  in 
the  first  18  months.  The  phasing  of  the 
regulations  over  a  number  of  years  for 
all  owners  allows  small  businessmen  time 
to  acquire  the  necessary  capital  to  fi¬ 
nance  the  equipment  while  minimizing 
the  competitive  impact  that  could  result 
if  all  facilities  were  not  phased  in  over 
roughly  the  same  time  period. 

The  Need  for  Further  Emission 
Reductions 

The  need  for  maximum  hydrocarbon 
controls  in  each  affected  AQCR  is  well  es¬ 
tablished  by  data  published  in  EPA  Doc¬ 
ument  No.  450/3-75-046-a  and  in  the 
preambles  to  the  original  regulations. 
From  these  data,  it  is  clear  that  maxi¬ 
mum  recovery  of  hydrocarbons  is  needed 
to  comply  with  the  National  Ambient  Air 
Quality  Standards  in  the  designated 
AQCR’s. 

Certain  issues  relating  to  the  need  for 
vapor  recovery  regulations  have  been 
raised  previously  in  public  comments. 
These  issues  include  the  appropriateness 
of  the  National  Ambient  Air  Quality 
Standards  for  hydrocarbons  and  photo¬ 
chemical  oxidants  and  the  relationship 
between  hydrocarbon  emissions  and  the 
formation  of  exidants.  The  Agency  sug¬ 
gests  that  comment  on  these  points  not 
be  submitted  in  response  to  this  rule- 
making  proceeding.  Nevertheless,  the 
Agency  will  continue  to  review  these  is¬ 
sues  in  other  contexts  and  requests  that 
any  new  scientific  information  and  data 
on  these  matters  be  submitted  separately 
to  EPA’s  Environmental  Sciences  Re¬ 
search  Laboratory  in  Research  Triangle 
Park,  North  Carolina,  for  analy.sis. 

Emission  Standards 

A  number  of  the  comments  on  the  Oc¬ 
tober  9  proposal  suggested  that  EPA  re¬ 
tain  a  percent  by  weight  standard  in 
lieu  of  the  mass  standard  which  was 
proposed.  The  possibility  was  noted  that 
under  certain  weather  conditions  the 
original  goal  of  90  percent  control  could 
be  achieved  while  falling  to  meet  the 


proposed  0.4  gram  per  gallon  limit.  Oth¬ 
ers  pointed  out  that  imcontrolled  emis¬ 
sions  have  been  reported  ranging  from 
less  than  3  to  over  5  grams  per  gallon. 

EPA  has  examined  the  pros  and  cons 
of  both  mass  limitations  and  percent 
control  requirements  and  has  determined 
that  a  mass  limitation  is  the  most  appro¬ 
priate  form  for  the  emission  limit.  In 
addition  to  being  consistent  with  other 
types  of  air  pollution  control  regulations 
and  with  the  need  to  directly  limit  emis¬ 
sions,  compli3,nce  with  a  mass  standard 
does  not  require  that  potential  uncon¬ 
trolled  emissions  be  measured.  Potential 
emissions  are  ^fficult  or  impossible  to 
determine  for  certain  types  of  control 
systems,  and  are  not  measured  with  the- 
proposed  direct  measurement  test 
method. 

Testing  conducted  by  the  Agency  and 
other  organizations  indicates  that  there 
are  several  systems  capable  of  meeting 
the  0.4  gram  per  gallon  emission  limit. 
However,  most  of  these  tests  were  con¬ 
ducted  with  restrictions  that  will  not  be 
duplicated  during  surveillance  testing. 
Because  of  the  uncertainty  of  system  per¬ 
formance  under  wide-ranging  conditions, 
the  lack  of  data  on  uncontrolled  emis¬ 
sions,  and  the  nascent  form  of  the  short 
test,  a  specific  mass  standard  is  not 
being  proposed.  Instead,  the  Agency  is 
choosing  to  indicate  that  the  final  mass 
standard  is  expected  to  be  within  the 
range  of  0.4  to  0.6  gram  per  gallon.  Fur¬ 
ther  testing  will  be  performed  with  the 
short  test  prior  to  the  promulgation,  of 
this  regulation,  and  the  submission  of 
the  test  data  from  the  industry  and  local 
agencies  is  encouraged  on  this  matter. 
The  standard  will  represent  the  maxi¬ 
mum  allowable  emissions  from  Stage  II 
operations  at  an  individual  station  when 
fuel  is  dispensed  to  a  sample  of  vehicles 
representative  of  the  on-the-road  light- 
duty  vehicle  and  truck  population.  The 
limitation  will  apply  at  all  times  regard¬ 
less  of  ambient  temperature  and  in  all 
marketing  variations  (i.e.,  both  at¬ 
tendant-serve  and  self-serve  modes) . 

The  proposed  standard  also  contains  a 
limitation  on  the  amount  of  spillage  per¬ 
mitted.  Spillage  would  be  permitted  to 
occur  in  up  to  15  percent  of  all  vehicle 
xefuelings,  an  increase  over  the  five  per¬ 
cent  permitted  in  the  October  9  proposal. 

Since  the  October  9  proposal,  addi¬ 
tional  data  have  supported  the  Agency’s 
conclusion  that  the  proposed  emission 
standards  are  achievable  at  reasonable 
cost.  Results  of  tests  conducted  by  the 
Agency  to  evaluate  the  new  short  test 
procedure  indicate  that  emissions  from 
the  vehicle-nozzle  interface,  the  major 
emission  point,  were  less  than  half  the 
0.4  gram  per  gallon  standard  for  two 
vacuum  assisted  and  one  hybrid  system 
tested.  The  balance  system  tested  ex¬ 
ceeded  the  standard  by  a  small  margin. 
However,  the  balance  system  used  nozzles 
which  did  not  incorporate  a  “no  seal-no 
flow”  device  or  other  refinements  gen¬ 
erally  considered  necessary  to  achieve  a 
high  percentage  of  vapor-tight  fits.  Sev¬ 
eral  major  oil  companies,  including 
Exxon  and  Texaco,  have  indicated  that 
balance  systems  incorporating  such  re¬ 


finements  are  capable  of  meeting  the 
emission  standard.  A  report  on  the  above 
testing  is  available  from  the  Director, 
Mobile  Source  Enforcement  Division 
(EN-340),  U.S.  Environmental  Protec¬ 
tion  Agency,  401  M  Street  SW.,  Washing¬ 
ton,  D.C.  20460.  The  Agency  will  be  con¬ 
ducting  in  the  near  future  complete  tests 
using  the  short  test  and  the  proposed 
sampling  plan  and  measuring  emissions 
from  all  points  at  a  facility.  Results  of 
this  testing  will  be  made  available  prior 
to  the  public  hearings  announced  below. 

The  costs  associated  with  the  installa¬ 
tion  and  operation  of  a  vapor  recovery 
system  vary  with  the  type  of  system.  Be¬ 
cause  there  has  not  been  a  large  market 
for  tiiese  systems,  it  is  not  possible  to 
accurately  portray  the  eventual  market 
costs  of  these  systems.  Most  of  the  cost 
data  that  have  been  generated  up  to  this 
point  results  from  one-at-a-time  system 
purchasing.  These  costs  should  decrease 
considerably  when  a  competitive  market 
becomes  established  and  systems  are  pur¬ 
chased  in  larger  lots.  An  example  of  the 
latter  is  the  cost  of  the  balance  system. 
In  the  October  9,  1975,  proposal,  costs 
for  this  system  were  estimated  to  be  in 
the  range  of  $6,000  to  $8,000  for  a  50,000 
gallon  per  month  station.  One  oil  com¬ 
pany  ^at  has  installed  underground 
piping  for  Stage  I  and  Stage  n  on  a 
larger  scale  recently  informed  the  Agency 
that  their  costs  were  less  than  $3,000 
per  station.  For  hybrid  and  vacuum 
assist  systems,  another  factor  that  will 
reduce  costs  in  later  years  is  the  write¬ 
off  of  research  and  development  costs  in 
the  early  years.  One  manufacturer  has 
indicated  that  in  their  estimation,  the 
unit  cost  will  decrease  by  50  percent  after 
this  write-off.  In  general,  hybrid  systems 
(including  aspirator  and  simple  burner 
systems)  may  cost  approximately  $1,000 
to  $2,000  per  station  more  than  a  balance 
system. 

Maintenance  costs  for  all  systems  will 
be  dominated  by  nozzle  repair  and  re¬ 
placement  costs.  Since  the  faceplate  and 
bellows  are  subject  to  considerable  abuse, 
they  often  require  maintenance  before 
the  nozzle  mechanism  normally  would. 
This  is  an  especially  initial  concern 
for  the  balance  system  since  a  leak  at 
the  nozzle  is  not  as  important  in  hybrid 
and  vacuum  assist  systems  where  a 
negative  pressure  exists  at  the  nozzle  (re¬ 
sulting  in  an  inward  flow  of  air  and 
vapor) .  Vapor  recovery  nozzles  are  more 
expensive  than  regular  nozzles,  and  face¬ 
plate  and  bellows  repair  kits  are  not  in¬ 
expensive.  We  anticipate  that  these  costs 
will  also  decrease  with  an  expanding 
market  since  rebuilders  may  be  induced 
to  enter  it.  It  is  expected  that  hybrid 
system  maintenance  costs  will  be  ap¬ 
proximately  the  same  as  balance  system 
maintenance  costs.  Although  there  are 
additional  parts  that  require  mainte¬ 
nance,  they  are  relatively  few  and  simple 
and  their  maintenance  costs  may  be  off¬ 
set  by  the  lower  level  of  nozzle  mainte¬ 
nance  that  may  be  required.  Vacuum 
assist  maintenance  costs  will  probably 
be  higher.  There  is  very  little  documen¬ 
tation  or  compai:ative  maintenance  costs 
so  the  above  discussion  is  somewhat 
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speculative.  Commenters  are'encouraged 
to  provide  this  data  when  possible. 

The  regulations  also  prohibit  any  sup¬ 
plier  of  gasoline  from  delivering  fuel  to 
a  facility  which  has  not  Installed  a  va¬ 
por  recovery  system  by  the  facility’s  ap¬ 
plicable  compliance  deadline.  The  sup¬ 
plier  is  neither  required  nor  authorized 
to  make  any  evaluation  of  the  quality  of 
the  installed  system,  but  is  merely  ex¬ 
pected  to  observe  the  existence  or  ab¬ 
sence  of  some  emission  control  device 
(e^.  by  observing  a  vapor  return  hose 
from  the  dispenser  nozzles) .  Information 
on  the  applicable  compliance  date  for 
individual  facilities  will  be  made  public 
so  that  suppliers  can  determine  their 
obligations  under  this  provision.  The 
Agency  feels  that  this  provision  is  appro¬ 
priate,  since  the  operation  of  a  facility 
without  a  vapor  recovery  system  after 
its  applicable  compliance  date  is  an  im- 
lawful  act,  and  by  supplying  the  means 
to  perpetuate  the  unlawful  act,  the  sup¬ 
plier  in  effect  becomes  a  participant 
therein. 

Test  Procedures 

Three  test  procedures  are  included  in 
this  proposal,  a  combination  baseline/ 
leak-rate  procedure  applicable  to  bal¬ 
ance  systems,  a  combination  exploslm- 
eter/direct  measurement  procedure  ap¬ 
plicable  to  assist  systems,  and  a  short 
test  procedure.  This  latter  technique  is 
capable  of  measuring  emissions  at  the 
vehicle  fill  neck  without  regard  to  the 
tjqje  of  nozde  or  control  system  in  use. 
One  of  these  proposed  test  procedures 
will  be  promulgated.  Since  almost  all  of 
the  emission  testing  to  date  has  been 
done  with  the  baseline  procedure,  the 
leakrate  procedure,  or  the  combination 
procedure,  the  data  now  available  is 
based  on  the  results  obtained  from  these 
tests  and  various  laboratory  tests.  If 
there  is  a  significant  variation  between 
the  emission  values  obtained  by  these 
tests,  the  measurement  differential  will 
be  resolved  prior  to  the  promulgation. 

In  the  October  9  proposal,  three  bal¬ 
ance  system  test  methods  were  presented 
for  comment:  a  base  line  method,  a  leak 
rate  method,  and  a  bag  technique  used 
for  volume  measurements.  A  large  num¬ 
ber  of  commenters  expressed  a  general 
preference  for  the  leak  rate  method 
rather  than  the  base  line  method.  How¬ 
ever,  many  of  these  suggested  also  that 
the  leak  rate  method  be  limited  for  use 
only  where  small  leaks  occur.  This  would 
be  accomplished  by  combining  the  base 
line  and  the  leak  rate  procedure.  Pew 
commenters  supported  the  proposed  bag 
technique  as  an  alternative  procedure 
for  use  in  the  base  line  method  and  this 
method  is,  therefore,  not  included  in  this 
proposal. 

Based  upon  these  comments  and  an 
analysis  of  the  data,  EPA  has  concluded 
that  the  base  line  method  produces  accu¬ 
rate  results  when  averaged  over  a  num¬ 
ber  of  vehicles.  We  conclude  also  that 
the  leak  rate  method,  at  least  for  smaller 
leaks,  produces  accurate  results  which 
are  more  precise  than  base  line  results  on 
an  individual  vehicle  basis.  However,  for 
larger  leaks  there  is  some  question  as  to 


whether  the  leak  rate  method  is  accu¬ 
rate.  Data  are  not  available  to  deter¬ 
mine  conclusively  whether  this  is  a  prob¬ 
lem  and,  if  so,  whether  the  problem  is 
inherent  in  the  method  or  caused  only 
by  the  use  of  inadequate  equipment. 
However,  because  of  the  inherent  diffi¬ 
culty  in  accurately  measuring  very  low 
pressures  and  in  establishing  accurate 
leak  rate  versus  pressure  relationships 
when  the  pressure  differential  is  near 
zero,  both  of  which  are  necessary  in  the 
leak  rate  method,  the  potential  for  im¬ 
precision  and  inaccuracy  exists.  On  the 
other  hand,  the  precision  of  individual 
base  line  method  determinations  is  in¬ 
dependent  of  the  size  of  the  leak  or  the 
inability  to  precisely  know  the  potential 
emissions  for  each  test  vehicle.  As  a  re¬ 
sult,  the  base  line  accuracy  when  ex¬ 
pressed  as  a  percentage  of  true  emissions, 
improves  with  larger  leaks. 

Therefore,  a  revised  method  has  been 
developed  and  is  now  being  proposed 
which  combines  the  leak  rate  and  the 
base  line  methods.  The  basic  procedures 
which  were  proposed  for  each  method 
are  now  combined  and  are  performed  on 
each  vehicle  with  the  exception  that  no 
predetermination  or  force  fitting  of  base 
line  care  is  required,  and  the  leak  rate 
calibration  is  performed  after  the  vehicle 
is  refueled.  Vehicles  where  no  leak  oc- 
ciu^  (as  determined  from  the  leak  rate 
procedure)  are  used  both  as  test  vehicles 
and  for  calculating  the  base  line;  emis¬ 
sions  from  vehicles  which  leak  0.8  gram 
per  gallon  or  more  (as  determined  from 
the  leak  rate  procedure)  are  determined 
by  the  base  line  procedure. 

When  applied  to  100  or  more  vehicles, 
the  repeatability  of  this  procedure  is 
good.  Analysis  of  data  from  duplicate 
tests,  submitted  by  Scott  Environmental 
shows  the  average  standard  error  for 
single  base  line  measurements  to  be  about 
0.7  gram  per  gallon.  For  fleets  of  100  and 
500  vehicles,  this  reduces  to  0.07  and  0.03 
gram  per  gallcm,  respectively.  Since  tiie 
leak  rate  method  is  more  precise,  the 
precision  of  the  combined  method  will 
be  greater. 

With  respect  to  the  vacuum  assist  test 
procediire  proposed  on  October  9,  a  fre¬ 
quent  comment  concerned  the  use  of  the 
explosimeter  as  an  indicator  of  leakage 
at  the  fill  neck  nozzle  interface.  EPA  is 
aware  of  the  potential  deficiencies  of  the 
explosimeter.  Nevertheless,  a  review  of 
available  data  shows  the  explosimeter  to 
be  an  acceptable  tool  which  can  be  used 
to  detect  excessive  leakagawhen  vacuum 
assist  systems  are  used.  Use  of  the  ex¬ 
plosimeter  assures  that  significant  leaks, 
are  not  ignored  while  at  the  same  time 
not  rejecting  systems  which  have  effi¬ 
cient  capture.  The  procedure  is  therefore 
being  retained  in  this  proposal.  However, 
depending  upon  comments  received  and 
any  further  data,  the  Agency  may  re¬ 
place  the  explosimeter  technique  with 
the  sleeve  device  now  being  proposed  in 
the  short  test  procedure  and  described 
below, 

A  new  short  test  procedure  was 
developed  to  permit  the  Agency  to  per¬ 
form  in-use  surveillance  of  Stage  n 
vapor  recovery  systems.  Even  prior  to  the 


October  9  proposal,  it  was  realized  that 
none  of  the  existing  test  procedures 
would  be  practical  for  surveillance  test¬ 
ing.  A  second  concern  that  guided  the 
short  test  development  was  that  exist¬ 
ing  test  procedures  did  not  measure  the 
emissions  directly.  Rather,  they  reMed  on 
indirect  determination  through  statisti- 
c£d  relationships.  It  was  felt  that  if  the 
hydrocarbon  losses  could  be  measurac^ 
directly,  controversy  over  the  specific 
technique  used  to  indirectly  determine 
the  emissions  would  be  eliminated. 

The  procedure  proposed  here  directly 
measures  the  leaks  at  the  fillneck  by  us¬ 
ing  a  sleeve  enclosure  around  the  nozzle 
to  draw  a  slight  vacuum  at  the  nozzle. 
The  volume  of  the  air  stream  and  the 
average  concentration  of  the  hydrocar¬ 
bons  can  be  determined  directly.  At  pres-" 
ent  the  test  can  be  conducted  by  two 
persons  and  the  test  equipment  can  be 
used  at  any  number  of  dispensers,  limited 
only  by  the  length  of  the  vacuum  line. 
The  test  time  for  each  individual  vehicle 
refueling  and  the  amount  of  raw  data 
cofiected  are  minimal.  The  imderground 
tank  vent  and  secondary  processing  imit 
(if  present)  are  monitored  as  in  the  com¬ 
bined  test,  by  carbon  canister,  or  by  the 
sleeve.  Each  will  be  tried  by  further 
testing. 

Some  concern  has  been  expressed  that 
the  sleeve  device  will  Interfere  with  the 
ability  of  the  nozzle  to  achieve  a  tight 
fit  with  the  fillneck,  that  the  vacuum  will 
draw  vapors  into  the  sleeve  that  other¬ 
wise  would  return  down  the  vapor  return 
lines,  that  the  sleeve  will  not  be  able  to 
be  used  on  all  care,  and  that  the  results 
of  this  test  procedure  will  not  compare 
with  previous  test  procedures.  The  sleeve 
was  expressly  designed  so  it  would  neither 
interfere  with  the  nozzle  nor  induce  any 
vapors  to  leak  from  the  Interface  when 
they  ordinarily  would  not.  The  sleeve  is 
designed  to  create  a  neutral  environment 
around  the  fillneck  interface  (i.e.  there 
will  be  no  wind  effects)  and  to  capture 
the  vapors  that  would  normally  escape 
to  the  atmosphere.  Testing  conducted  to 
date  has  lincovered  only  two  vehicles 
which  did  not  permit  the  use  of  the  sleeve 
(Reference  1) .  These  vehicles  represent  a 
negligible  portkm  of  the  vehicle  p(»>ula- 
tiem.  The  use  of  the  short  test  should  not 
invalidate  the  large  ^amoimt  of  testing 
with  the  procedures  which  have  preceded 
this  proposal.  Additional  testing  will  be 
conducted  to  determine  complete  system 
emissions  using  this  test  procedure  in 
both  controlled  and  imcontrolled  situa¬ 
tions.  Sleeves  will  be  distributed  to  those 
companies  which  have  previously  con¬ 
ducted  tests  so  that  they  can  both  eval¬ 
uate  and  compare  the  sleeve  with  respect 
to  previous  test  procedures.  As  further 
data  is  accumulated,  it  will  be  made 
available  to  interested  parties.  It  is  antic¬ 
ipated  that  the  results  of  this  testing 
and  analysis  will  demonstrate  consistency 
of  results  with  the  previous  test  proce- 
dmes.  If,  in  fact,  this  is  the  case,  this  test 
will  be  used  for  all  aiforcement  testing. 
To  insure  uniform!^  in  test  results,  the 
Agency  will  provide  sleeves  to  those  peo¬ 
ple  requiring  them  for  testing.  Only  these 
sleeves  will  be  acceptable  for  official  test- 
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ing.  Calibration  procedures  4or  the  sleeve 
will  be  provided  at  a  later  date. 

In  all  of  the  test  procedures,  the  use  of 
a  Flame  Ionization  Detector  (FID)  or  a 
Nondlspersive  Infrared  Analyzer  (NDIR) 
is  recommended.  However,  several  com- 
menters  have  suggested  that  the  result 
obtained  from  the  two  instruments  are 
not  equivalent.  Comments  and  data  are 
invited  on  the  comparative  performance 
of  these  two  instruments  specifically  with 
regard  to  measuring  concentrations  of 
gasoline  vaj>or. 

A  procedure  is  presently  being  devel¬ 
oped  to  assure  that  the  vehicles  tested  for 
enforcement  purposes  are  representative 
of  the  overall  vehicle  population.  In  par¬ 
ticular,  the  procedure  will  take  into  ac¬ 
count  the  variation  in  types  of  nozzle  fits 
obtained  throughout  the  entire  vehicle 
peculation.  This  "sampling  plan”  is  base 
upon  a  study  conducted  under  contract 
by  Aerospace  Corn.,  the  results  of  which 
were  published  in  EPA  document  number 
460/3-75-010.  The  thirty-nine  vehicle- 
nozzle  fit  categories  in  that  report  have 
been  consolidated  into  five  groups.  A 
total  of  thirty  vehicles  would  be  t^ted, 
with  a  minimum  of  three  from  each  of 
those  groups.  Vehicles  with  damaged  fill 
necks  and  those  having  obstructed  access 
to  the  fillpipe  due  to  trailer  hitches  may 
be  excluded  from  testing.  The  emissions, 
in  terms  of  grams  per  gallon,  would  be 
determined  for  each  vehicle,  and  then 
averaged  for  each  of  the  five  categories. 
Then  a  weighted  average  of  the  five  cat¬ 
egories  would  be  taken,  based  on  the 
portion  of  vehicles  in  the  tot?l  on-the- 
road  vehicle  population  which  falls  in 
each  category.  This  weighted  average 
would  be  added  to  emissions  measured  at 
other  points  in  the  system  and  then  be 
compared  to  the  emission  standard  to 
determine  compliance.  The  numbers 
used  above  are  meant  to  be  illustrative  of 
the  sampling  procedure,  and  may  well  be 
refined  in  the  promulgation  of  those 
rules.  A  report  detailing  how  the  fit  cat¬ 
egories  were  consolidated,  specifying 
which  vehicles  fall,  in  each  category  and 
listing  the  ponulation  weighting  factors 
wiU  be  available  from  the  Director  of  the 
Mobile  Source  Enforcement  Division  in 
Washington.  The  report  will  also  update 
the  vehicle  survey  conducted  by  Aero¬ 
space  Corporation  to  include'  newer 
vehicles. 

The  use  of  a  sampling  plan  such  as 
that  described  above  will  help  assure  that 
emission  testing  results  wull  be  repre¬ 
sentative  of  actual  systems  performance 
in  the  field,  taking  into  account  the  en¬ 
tire  vehicle  population.  However,  the  sub¬ 
stantial  number  of  vehicles  required  to 
be  tested  under  any  sampling  plan  pro¬ 
longs  the  testing  period  for  each  station. 
Therefore,  the  Agency  is  investigating 
methods  of  shortening  the  duration  of 
testing. 

One  method  of  achieving  this  goal  in¬ 
volves  the  use  of  a  “refueling  emission 
simulator  tank”  (REST).  The  REST 
would  be  a  standard  gasoline  tank  with 
one  or  more  standard  flllpipes.  The  REST 
would  be  designed  to  assure  that  the 
emissions  measured  during  the  filling  of 
the  REST  unit  closely  approximate  the 


mean  of  measured  emissions  for  the  en¬ 
tire  vehicle  population.  Thus,  a  single  re¬ 
fueling  of  the  REST  would  determine  the 
efficiency  of  the  vapor  recovery  system 
to  be  tested,  rather  than  testing  a  rep¬ 
resentative  sample  of  vehicles.  The 
Agency  recognizes  that  achieving  a 
mean  vehicle  refueling  configuration 
with  the  REST  will  present  some  diffi¬ 
culties.  Nevertheless,  the  advantages  of 
increased  simplicity,  objectivity,  and 
expeditiousness  in  testing  suggest  that 
the  concept  should  be  pursued.  There¬ 
fore,  the  Agency  solicits  comment  on 
both  the  concept  of  the  REST  and  spe¬ 
cific  design  specifications  for  a  REST 
unit.  If,  by  the  time  of  promulgation  of 
these  rules,  the  Agency  determines  that 
use  of  a  REST  is  feasible  and  design 
specifications  for  the  unit  have  been  de¬ 
veloped,  the  final  rules  will  inconmrate 
these  -specifications. 

In  the  October  9,  1975  Federal  Regis¬ 
ter  notice,  test  procedures  were  pro¬ 
posed  for  Stage  I  vapor  recovery  Systems. 
These  tests  are  being  reproposed  at  this 
time  for  prsopective  application.  Stage 
I  systems  which  have  been  installed  in 
conformity  with  the  EPA  document  “De¬ 
sign  Criteria  for  Stage  I  Vapor  Control 
Systems  at  Gasoline  Service  Stations” 
are  not  subject  to  these  tests. 

Reporting  Requirements 

Three  reports  must  be  submitted  by 
facility  owners.  First,  each  owner  must 
submit  certain  basic  Information  estab¬ 
lishing  the  category  (Class  A,  B,  or  C) 
to  which  the  owner  belongs,  identifsdng 
each  facility  subject  to  these  regulations 
and  designating  the  compliance  date  the 
facility  win  meet.  This  report  must  be 
submitted  by  June  30,  1977,  for  most  fa¬ 
cilities  now  in  operation,  or  by  three 
months  prior  to  the  final  compliance  date 
for  new  facfllties  or  facilities  whose  an¬ 
nual  throughout  exceeds  120,000  gallons 
for  the  first  time.  This  information  will 
permit  the  agency  to  determine  exactly 
which  facilities  must  complete  installa¬ 
tion  of  a  vapor  recovery  system  by  a 
given  date. 

The  second  required  report  must  be 
submitted  three  months  prior  to  a  fa¬ 
cility’s  compliance  date  and  identifies  the 
type  of  system  to  be  installed  at  each 
facility.  In  addition,  some  tangible  evi¬ 
dence  of  the  decision  to  install  a  system 
must  be  submitted,  such  as  a  purchase 
order.  This  report  will  provide  the  Agen¬ 
cy  with  an  advance  assurance  that  the 
owner  is  making  progress  toward  compli¬ 
ance,  and  will  also  alert  the  Agency  as 
to  any  facility  at  which  owners  plan  to 
have  a  system  installed  whose  perform¬ 
ance  is  suspect  on  ftie  basis  of  prior 
testing  experience. 

Finally,  within  30  days  after  an  ap- 
'  plicable  compliance  deadline,  the  owner 
must  submit  a  report  of  the  results  of  the 
required  start-up  test.  This  report  will 
provide  assurance  that  the  system  is 
properly  installed  anc  functioning. 

Together,  the  three  reports  represent 
the  minimum  data  necessary  to  keep  the 
Agency  apprised  of  Uie  compliance  sta¬ 
tus  of  all  facilities  dming  the  phase-in 
period.  Efforts  have  been  made  to  reduce 


the  reporting  burden  as  much  as  possible 
and  to  avoid  requiring  submission  of  in¬ 
formation  which  might  be  considered 
proprietary.  In  addition  reports  may  be 
combined  for  groups  or  for  all  of  an 
owner’s  faculties  so  that  a  single  report 
may  be  submitted  covering  pll  faculties. 
The  required  reix>rts  should'  not,  there¬ 
fore,  represent  an  onerous  burden  on  fa¬ 
culty  owners.  ' 

The  recordkeeping  requirements  of  the 
October  9  proposal  have  been  deleted,  but 
an  owner  or  operator  may  choose  to  keet> 
such  records  as  evidence  that  he  per¬ 
formed  reqiUred  maintenance  on  the  sys¬ 
tem.  If  a  dispute  arises  over  the  respon¬ 
sibility  for  a  malftmctlon,  these  records 
coiUd  be  used  as  a  defense. 

The  Initial  Performance  Test 

The  proposed  rules  contain  a  require¬ 
ment  that  the  owner  of  a  facUity  con¬ 
duct  or  have  conducted  an  emission  test 
on  the  installed  vapor  recovery  system. 
The  results  of  this  t«t  must  be  submitted 
within  30  days  of  the  applicable  com¬ 
pliance  deadline.  The  test  must  be  con¬ 
ducted  in  accordance  with  the  procedures 
specified  in  Appendix  F,  Part  I  of  the 
regulations.  The  Agency  views  this  re¬ 
quirement  as  essential  due  to  the  critical 
effect  of  proper  instaUation  (m  system 
performance.  In  California,  there  have 
been  reports  of  improper  installation  in 
up  to  one-third  of  aU  faculties.  For  ex¬ 
ample,  the  undergrotmd  piping  for  most 
systems  must  slope  in  the  proper  direc¬ 
tion  for  the  system  to  operate  effectively. 
A  defect  such  as  an  impr<H>er  slope  or  any 
other  hidden  defect  will  be  virtually  im¬ 
possible  to  detect  by  visual  inspection. 
Such  defects  wUl  manifest  themselves 
most  clearly  in  impaired  system  perform¬ 
ance,  which  can  be  measured  most  ap¬ 
propriately  by  the  designated  test  pro¬ 
cedure. 

Due  to  the  ongoing  demand  for  testing 
services  created  by  the  phase-in  ap¬ 
proach,  the  Agency  anticipates  that 
various  commercial  organizations  will  of¬ 
fer  testing  services  for  a  fee.  This  woiUd 
obviate  the  need  for  each  facUity  owmer 
to  purchase  test  equipment  and  to  hire 
technicians  to  nm  the  test.  Nevertheless^ 
the  need  to  conduct  full  scale  tests  on 
each  facUity  may  be  burdensome  for 
some  owners.  Therefore,  the  Agency  wiU 
continue  to  investigate  the  practicabUity 
of  a  “quick  check”  which  could  give  sub¬ 
stantial  assurance  of  proper  system  in¬ 
stallation  and  resulting  performance. 
Comment  is  solicited  on  this  matter, 
especially  with  respect  to  specific  quick 
checks  which  could  be  used. 

The  Agency  will  conduct  field  tests  at 
many  facilities  and  may  observe  the  ini¬ 
tial  test  as  well.  The  Agency  will  pro¬ 
vide  its  own  test  equipment  for  any  tests 
which  it  conducts.  The  instaUation  of 
any  auxiliary  equipment  necessary  for 
performance  testing,  such  as  gauges  or 
testing  ports  which  must  be  incorporated 
in  the  vapor  recovery  system  itself,  is 
the  responsibility  of  the  owner. 

Applicability  of  Regulations 

Among  the  air  quaUty  control  regions 
affected  by  these  regulations  are  por- 
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tions  of  two  AQCR’s  in  Texas,  Dallas- 
Fort  Worth  and  Houston-Galveston. 
niese  two  AQCR’s  were  omitted  from 
the  October  9  proposal  because  of  the 
court’s  decision  in  “Texas  v.  EPA”  499 
P.  2d  289  (Fifth  Circuit,  1974).  In  re¬ 
sponse  to  the  remand  in  that  case,  the 
Agency  has  prepared  a  Technical  Sup¬ 
port  Docmnent  (No.  906/9-76-001) 
which  discusses  the  need  for  hydrocar¬ 
bon  controls  in  those  AQCR’s  and  evalu¬ 
ates  various  control  strategies  including 
Stage  n.  Similar  information  is  available 
for  other  AQCn’s  in  EPA  Document  No. 
450/3-75-046a  and  in  the  preambles  to 
the  original  proposals  of  Transportation 
Control  Plans. 

Facilities  within  the  affected  AQCR’s 
can  become  subject  to  the  proposed  rules 
either  by  being  newly  constructed  or  by 
exceeding  a  minimum  annual  gasoline 
throughout  of  120,000  gallons.  In  either 
case,  the  facility  must  also  come  within 
the  applicability  of  the  Stage  I  vapor  re¬ 
covery  regulations  to  be  subject  to  these 
regulations. 

All  new  facilities  are  subject  to  the 
regulations  regardless  of  throughput, 
since  the  costs  of  incorporating  a  vapor 
recovery  system  as  part  of  the  construc¬ 
tion  of  a  new  facility  are  substantially 
lower  than  the  costs  of  retrofitting  a 
system  at  an  existing  facility.  However, 
only  those  faciUties  whose  construction 
is  commenced  on  or  after  March  31, 1979, 
the  second  deadline  for  submission  of  a 
control  plan  imder  the  phase-in,  are 
deemed  “new  facilities.”  This  date  was 
selected  since  by  that  time  all  owners, 
regardless  of  the  classification  of  their 
facilities,  must  have  at  least  begun  to 
make  a  decision  as  to  which  system  they 
will  install.  Selection  of  an  earlier  date 
might  have  required  premature  system 
selection  by  owners  of  Class  B  or  C  fa¬ 
cilities,  since  sufficient  data  might  not 
have  been  generated  by  that  time  from 
the  first  portion  of  the  phase-in  to  pro¬ 
vide  a  basis  for  their  choice  of  a  particu¬ 
lar  system. 

The  120,000  gallons  per  year  through¬ 
put  requirement  is  continued  from  the 
October  9,  1975,  proposal.  However,  the 
intermediate  category  of  facilities  with 
an  annual  throughput  between  120,000 
and  360,000  gallons,  which  was  contained 
in  the  October  9  proposal,  has  been  de¬ 
leted.  This  middle  group  was  previously 
assigned  a  less  stringent  emission  stand¬ 
ard  in  order  to  reduce  cost  differences  in 
terms  of  cents  per  gallon  for  different 
size  facilities.  However,  several  major  oil 
companies  have  recently  reported  the 
development  of  Inexpensive  balance  and 
hybrid  systems  capable  of  meeting  the 
more  stringent  standard.  In  addition,  it 
appears  that  capital  availability  is  a 
more  significant  problem  to  the  smaller 
organization  affected  by  the  regulation 
than  is  the  cost  per  gallon.  Therefore,  all 
facilities  with  an  annual  throughput  ex¬ 
ceeding  120,000  gallons  must  meet  the 
same  standard. 

’The  October  9,  proposal  also  treated 
*’modified”  facilities  the  same  as  newly 
eonstructed  ones,  subjecting  them  to  the 
standards  regardless  of  throughput.  An 
existing  facility  was  deemed  modified  if 


the  storage  capacity  of  the  underground 
tanks  was  increased  or  additional  pumps 
were  added.  Further  analysis  led  the 
Agency  to  reject  this  approach  for  three 
reasons.  First,  the  economies  associated 
with  installation  of  a  vapor  recovery  sys¬ 
tem  as  part  of  the  cmistruction  of  an 
entire  service  station  are  of  a  greater 
magnitude  than  those  associated  with  a 
modification.  For  example,  under  the 
October  proposal  if  a  new  pump  were 
added  to  a  facility,  the  entire  facility,  not 
just  the  new  pump,  would  be  required  to 
comply  with  the  standards.  Therefore, 
the  existing  piunps  would  have  to  be 
retrofitted  at  higher  cost.  Second,  a  new 
piunp  could  be  added,  thereby  modifying 
the  facility,  while  the  facility’s  through¬ 
put  remained  at  a  very  low  level  and  the 
facility  remained  an  insignificant  source 
of  hydrocarbon  emissions.  Third,  and 
conversely,  a  facility’s  throughput  might 
substantially  increase  to  a  level  well 
above  120,000  gallons  per  year  without 
the  addition  of  any  piunps  or  the  expan¬ 
sion  of  storage  tanks.  Under  the  old  defi¬ 
nition,  such  a  facility  would  remain 
exempt. 

The  proposed  rules  resolve  these  con¬ 
siderations  by  requiring  emission  con¬ 
trols  at  existing  facilities  solely  on  the 
basis  of  annual  throughput  during  a 
“representative  year.”  A  representative 
year  is  any  consecutive  twelve  month  pe¬ 
riod  after  calendar  year  1975,  but  need 
not  itself  be  a  calendar  year.  As  soon  as 
an  existing  facility’s  throughput  in¬ 
creases  to  a  level  above  120,000  gallons 
for  a  consecutive  twelve  month  period, 
the  regulations  apply.  However,  if  the 
owner  can  adequately  demonstrate  that 
the  increase  is  a  temporary  phenomenon 
and  that  the  facility’s  annual  through¬ 
put  wUl  drop  below  120,000  gallons  in  the 
near  future  and  remain  at  the  lower 
level,  the  facility  need  not  comply  with 
the  regulations.  This  approach  achieves 
a  more  equitable  correlation  between 
emission  control  requirements  and  the 
magnitude  of  an  emission  source. 

Liability  for  Violations 

As  a  general  rule,  the  owner  and  the 
operator  of  a  facility  will  each  be  held 
responsible  for  any  failure  of  their  facil¬ 
ity  to  comply  with  emission  standards 
after  the  applicable  compliance  date.  As 
in  the  October  9  proposal,  the  owner  is 
solely  responsible  for  Installation  of  toe 
system  in  the  sense  that  if  a  system  is  not 
installed  by  toe  applicable  compliance 
deadline,  the  Agency  may  conunence  an 
enforcement  proceeding  against  toe 
owner.  This  requirement  is  independent 
of  any  ccmtractual  arrangements  which 
may  exist  between  various  parties  re¬ 
garding  who  will  ultimately  pay  for  toe 
equipment. 

The  Agency  proposes  three  alterna¬ 
tive  definitions  of  the  “owner,”  and  re¬ 
quests  comments  on  each.  As  one  al¬ 
ternative,  toe  “owner”  could  be  defined 
as  the  person  who  has  equitable  title  to 
toe  gasoline  dispensers  at  a  facility. 
This  would  change  toe  provision  in  toe 
October  9  proposal  which  defined  toe 
owner  as  the  person  with  legal  title  to 
toe  underground  tanks  and  dispensing 


equipment.  It  appears  that  in  toe  vast 
majority  of  cases,  this  change  would 
have  no  practical  effect.  However,  as 
suggested  in  toe  public  comments  cm  toe 
October  9  proposal,  in  some  cases  differ¬ 
ent  persons  may  own  the  tanks  and  the 
dispensers.  Therefore,  this  alternative 
would  narrow  toe  relevant  property  to 
toe  dispensers.  In  addition,  in  those  rare 
cases  in  which  toe  dispensers  are  held 
subject  to  a  mortgage,  trust,  or  deed  of 
trust,  toe  real  party  in  interest  is  the 
person  with  equitable  title,  rather  than 
legal  title  as  in  toe  October  9  proposal. 
Basing  liability  on  equitable  title  pre¬ 
cludes  a  situation  where,  for  example,  a 
mortgagee-bank  would  technically  be  re¬ 
quired  to  install  a  vapor  recovery  sys¬ 
tem. 

One  disadvantage  of  this  definition  is 
the  possibility  that  present  owners  may 
attempt  to  divest  themselves  of  dis¬ 
pensers  in  order  to  avoid  liability  for 
system  installation.  Service  station  op¬ 
erators  and  other  individuals  should  be¬ 
ware  of  any  unsolicited  gifts  of  gasoline 
dispensing  equipment,  if  this  alternative 
is  ultimately  adopted. 

A  second  alternative  would  be  to  de¬ 
fine  the  “owner”  as  the  perstm  with 
equitable  title  to  the  undeiground  stor¬ 
age  tanks.  This  alternative  has 'most  of 
toe  smne  advantages  and  disadvantages 
as  toe  previous  one. 

As  a  third  alternative,  the  “owner” 
might  be  defined  as  toe  person  with 
equitable  title  to  toe  land  on  which  toe 
service  station  is  located,  unless  the  land 
is  subject  to  a  long-term  lease,  in  which 
case  toe  landowner’s  lessee  would  be 
deemed  toe  “owner”.  A  long-term  lease 
could  be  defined  as  one  of  ten  years 
duration  or  longer.  This  approach  would 
be  consistent  with  principles  of  property 
law  in  that  the  underground  piping,  and 
perhaps  other  portions  of  toe  vapor  re¬ 
covery  system  as  well, .  typically  would 
be  considered  fixtures  under  state  law 
and  therefore  part  of  toe  realty.  A  long¬ 
term  lessee  should  be  required  to  instaU 
toe  necessary  equipment  since  toe  vapor 
recovery  system  would  be  requiredjsolely 
because  of  his  use  of  the  land.  In  fact, 
toe  term  of  toe  lease  may  in  some  cases 
exceed  toe  useful  life  of  the  system.  In 
that  case,  neither  toe  landowner  nor  a 
subsequent  lessee  would  derive  any  bene¬ 
fit  from  toe  system  after  toe  term 
expired. 

The  Agency  will  evaluate  comments 
received  on  these  alternatives  and  other 
alternatives  and  will  adopt  one  defini¬ 
tion  when  these  rules  are  promulgated. 
The  Agency’s  goal  will  be  to  develop  a 
definition  which  clearly  and  simply  iden¬ 
tifies  one  party  as  the  owner,  and  which 
selects  a  party  with  a  substantial  interest 
in  or  control  over  toe  source  of  emissions. 

Although  as  a  general  rule  the  owner 
and  toe  operator  will  each  be  held  liable 
for  violations  of  toe  emission  standards, 
where  it  can  be  demonstrated  that  a 
violation  is  due  to  one  party’s  negligence 
or  nonfeasance,  the  Agency  may  exercise 
its  enforcement  discretion  and  only  seek 
sanctions  against  toe  negligent  party. 
For  example,  where  a  violation  can  be 
traced  to  toe  installation  of  an  inherently 
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defective  vapor  recovery  system,  the 
Agency  would  look  to  the  owner  to 
remedy  the  situation.  It  must  be  stressed, 
however,  that  both  the  owner  and  the 
operator  are  responsible  for  assuring  that 
the  emission  standards  are  met  on  a 
continuing  basis. 

Enforcement  of  the  regulations  will 
follow  the  procedures  set  out  in  Title  I 
of  the  Clean  Air  Act.  When,  on  the  basis 
of  tests  or  inspections,  the  Agency  con¬ 
cludes  that  an  emission  standard  has  not 
been  complied  with,  a  notice  of  the  viola¬ 
tion  will  be  given  to  the  owner  and  the 
operator,  who  will  have  30  days  after 
receiving  the  notice  to  remedy  the  viola¬ 
tion.  If  the  violation  has  not  been  cor¬ 
rected  after  30  days,  the  agency  may 
issue  an  wiforcement  order  or  may  bring 
any  other  action  authorized  under  sec¬ 
tion  113  of  the  Act  (e.g.,  civil  or  criminal 
penalties  or  injunctions) .  If  it  is  deter¬ 
mined  that  a  person  has  failed  to  submit 
•in  a  timely  manner  any  required  report, 
the  Agency  may  inititatc  a  civil  action 
against  that  person.  When  similar  viola¬ 
tions  at  one  facility  occur  and  com¬ 
pliance  is  only  temporary  after  the  notice 
of  violation  has  been  received,  the  entire 
period  can  be  treated  as  a  continuous 
violation.  An  example  of  this  would  be 
a  situation  in  which  a  vacumn  assist 
system  is  installed,  but  not  continuously 
operated.  The  system  cannot  be  shut  off 
for  29  days,  turned  on  for  two  days,  then 
turned  off  again  in  an  attempt  to  take 
advantage  of  the  30  day  notice  period 
in  section  113  of  the  Act.  A  repeated 
violation  of  this  nature  will  be  treated  as 
a  single  continuous  violation,  and  if  the 
pattern  continues  for  more  than  30  days, 
sanctions  will  be  imm*ediately  sought, 
without  regard  to  whether  the  facility  is 
at  that  time  in  compliance. 

Future  Develophekts 

The  Agency  will  continue  to  evaluate 
strategies  such  a^  flUneck  standardiza¬ 
tion  and  on-vehicle  controls  as  long  term 
aids  to  the  refueling  emission  problem. 
Standardization  of  vehicle  fiUneck  con¬ 
figurations  may  penhit  the  redesign  of 
vapor  recovery  nozzles  to  achieve  a  uni¬ 
form  fit  for  all  cars  at  the  vehicle-fillneck 
interface,  and  thereby  reduce  vapor  leak¬ 
age.  It  may  also  be  desirable  to  utilize  a 
positive  seal  interlock  at  the  interface. 
Similarly,  the  use  of  on-vehicle  controls 
such  as  collapsible  fuel  tank  liners  would 
essentially  prevent  vapor  formation  in 
the  tank.  In  addition  to  reducing  emis¬ 
sions,  the  use  of  these  so-called  “blad¬ 
der  tanks"  might  reduce  the  explosion 
hazard  from  rear-end  collisions  in  which 
the  fuel  tank  is  damaged.  However,  the 
development-  of  standards  by  the  Agency 
plus  an  allowance  for  adequate  lead  time 
to  permit  vehicle  manufacturers  to  re¬ 
design  fuel  tanks  and  fillnecks  will  un¬ 
doubtedly  require  several  years.  Once 
such  measures  are  initially  implemented, 
a  period  of  at  least  ten  years  is  required 
for  newer  vehicles  incorporating  these 
measures  to  replace  older  vehicles  in  the 
on-the-road  vehicle  p<^ulation.  There¬ 
fore,  the  Agency  will  continue  to  pursue 
these  strategies,  while  ^placing  primary 
emphasis  on  the  installation  of  vapor  re¬ 


covery  systems  at  service  stations.  The 
proposed  rules  represent,  in  the  Agency’s 
opinion,  the  most  expeditioiis  and  prac¬ 
ticable  means  of  obtaining  the  emission 
reductions  required  by  law. 

Weights  and  Measures  and  Safety 

Problems 

Incidents  have  been  reported  in  which 
liquid  gasoline  has  recycled  back  down 
vapor  return  lines,  permitting  the  “over- 
filing”  of  the  vehicle  tanks.  Therefore, 
some  state  and  federal  weights  and 
measures  authorities  have  expressed  con¬ 
cern  that  vapor  recovery  systems  may 
become  instruments  of  consiuner  fraud. 
Although  recognizing  this  to  be  a  poten¬ 
tial  problem,  the  Agency  has  no  reason 
to  conclude  that  the  problem  cannot  be 
solved.  Improved  shut-off  mechanisms 
and  devices  limiting  minimum  gasoline 
flowrate  are  capable  of  preventing  over¬ 
fills.  Also,  California  weights  and  me.as- 
ures  officials  have  concluded  that  recyc¬ 
ling  gasoline  through  vapor  return  lines 
is  a  relatively  rare  occurrence  which  does 
not  present  a  significant  weights  and 
measures  problem.  While  other  officials 
may  not  agree  with  that  assessment,  the 
problem  is  solvable  with  equipment  now 
available  from  several  manufacturers. 

Similarly,  the  issue  of  the  safety  of 
vapor  recovery  systems  has  been  raised. 
The  use  of  vapor  recovery  systems  should 
result  in  a  general  improvement  in  serv¬ 
ile  station  safety  since  vapors  which 
would  otherwise  mix  with  the  ambient 
air  and  become  diluted  to  explosive  range 
concentrations  in  the  area  of  the  filling 
island  will,  with  the  systems,  be  collected 
and  stored  in  the  xmderground  tank  in 
concentrations  above  the  gasoline’s  upper 
explosive  limit.  The  real  problem  appears 
to  be  an  administrative  one  of  develop¬ 
ing  criteria  for  the  assessment  of  system 
safety.  The  California  State  Fire  Mar¬ 
shal’s  Association  is  now  cooperating 
with  the  California  Air  Resources  Board 
in  an  effort  to  accomplish  this.  It  is 
hoped  that  the  results  of  their  work  will 
be  acceptable  to  fire  marshals  in  other 
states.  There  has  also  been  some  con¬ 
cern  in  regard  to  laboratory  listing  for 
safety  purposes.  Several  nozzles  and  a 
hybrid  system  have  been  listed  by  one 
laboratory  and  at  least  one  vacuum  as¬ 
sist  system  by  another.  The  establish¬ 
ment  of  safety  criteria  by  the  fire  mar¬ 
shals  should  expedite  future  laboratory 
testing.  The  Agency  will  not  require  the 
installation  of  unsafe  equipment,  but 
there  is  no  basis  for  concluding  that  safe, 
approvable  systems  do  not  exist  or  can¬ 
not  be  developed. 

Hearings 

In  order  to  solicit  additional  comment 
and  to  stimulate  local  involvement  in  the 
development  of  these  regulations,  the 
Agency  plans  to  provide  opportunity  for 
a  series  of  public  hearings.  These  hear¬ 
ings  will  be  legislative-type  hearings 
having  no  adversary  parties  as  such,  and 
no  cross-examination  of  witnesses.  How¬ 
ever,  clarifying  questions  may  be  asked 
and  participants  may  submit,  in  advance 
to  the  hearing  panel,  written  questions 
to  be  directed  to  other  participants. 


Technical  rules  of  evidence  will  not 
apply.  Persons  desiring  to  make  presenta¬ 
tions  at  the  hearings  should  provide  a 
written  copy  of  their  statement  to  the 
Agency  one  week  in  advance  of  the  hear¬ 
ing.  In  order  to  assure  full  opportunity 
for  the  presentation  of  data,  views,  and 
arguments,  additional  written  submis¬ 
sions  will  be  accepted  for  20  days  after 
each  hearing.  The  Agency  will  set  no 
limit  on  the  amount  of  written  material 
which  may  be  submitted,  but  participants 
may  be  required  to  limit  oral  presentar 
tions  due  to  the  niunber  of  participants. 

A  verbatim  record  of  each  hearing  will 
be  made  and  a  copy  of  the  transcript  will 
be  made  available  on  request  at  the  ex¬ 
pense  of  the  person  so  requesting.  Copies 
of  the  transcripts  and  of  all  written  sub¬ 
missions  for  the  hearing  record  will  be 
available  for  public  inspection  at  the  EPA 
Public  Information  Reference  Unit,  401 
M  St.  SW.,  Washington,  D.C.  and  at  the 
EPA  Regional  Offices  for  those  Regions 
in  which  a  hearing  is  held.  Copies  of  pub¬ 
lic  comments  will  also  be  available  for 
inspection  at  the  EPA  Public  Information 
Reference  Unit. 

One  hearing  will  be  held  beginning  at 
9:00  am.  on  January  5, 1977,  at  the  Gen¬ 
eral  Services  Administration  auditorium, 
18th  and  F  Streets,  NW,  Washington, 
D.C.  This  hearing  is  provided  for  those 
potentially  affected  by  the  promulgation 
of  vapor  recovery  regulations  for  the  Na¬ 
tional  Capital  AQCR.  In  addition,  the 
Agency  requests  that  all  national  orga¬ 
nizations  such  as  equipment  vendors  and 
major  oil  comrar  ies  which  are  affected  by 
the  regulation  in  more  than  one  region 
and  which  desire  to  express  their  views 
attend  the  “national”  hearing  in  Wash¬ 
ington.  This  will  avoid  repeating  the 
same  information  at  more  than  one  hear¬ 
ing  and  will  provide  highly  useful  discus¬ 
sion  at  the  hearing. 

Benjamin  R.  Jackson,  Director  of  the 
Mobile  Source  Enforcement  Division  of 
EPA,  has  been  designat-rd  the  Presiding 
Officer  for  the  hearing.  He  will  have  the 
responsibility  for  maintaining  order,  ex¬ 
cluding  irrelevant  or  repetitious  mate¬ 
rial,  scheduling  presentations,  and,  to  the 
extent  possible,  notifying  participants  of 
the  time  at  which  they  may  appear.  Per¬ 
sons  and  organizations  desiring  to  par¬ 
ticipate  in  this  hearing  should  file  a  no¬ 
tice  of  such  intention,  along  with  a  de¬ 
scription  of  their  proposed  statement,  by 
December  15,  1976,  with  the  Director, 
Mobile  Source  Enforcement  Division 
(EN-340) ,  U.S.  Environmental  Protec¬ 
tion  Agency,  Room  3220,  401  M  St.,  SW, 
Washington,  D.C.  20460. 

Hearings  will  also  be  held,  to  the  ex¬ 
tent  there  is  an  expressed  interest,  in 
each  state  in  which  the  rules  will  apply. 
Persons  desiring  such  a  local  hearing 
should  send  a  request  to  the  appropriate 
EPA  Regional  Administrator  by  Decem¬ 
ber  15,  1976.  If  only  limited  interest  is 
expressed  in  a  hearing  in  a  particular 
state,  the  Agency  may  suggest  that  the 
hearing  be  consolidated  with  another 
hearing.  The  Agency  will  then  publish  a 
notice  in  the  Federal  Register  specify¬ 
ing  the  time  and  location  for  the  local 
hearings  which  are  requested. 
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The  following  is  a  list  of  regional  office 
addresses: 

U.S.  EPA,  Zteglon  I,  John  F.  Kennedy  Federal 
Buildl^,  Room  2203,  Boston,  XCassachu- 
setts  02208. 

U.S.  SPA,  Region  II.  26  Federal  Plaza,  Room 
1009,  New  York,  New  York  10007. 

U.S.  EPA,  Region  in,  Curtis  Building,  6th  & 
Walnut  Streets,  Philadelphia,  Pennsylvania 
19106. 

U.S.  EPA,  Region  VI,  1201  Elm  Street,  First 
International  Building,  Dallas,  Texas  76270. 
UjS.  EPA,  Region  Vm,  1860  Lincoln  Street, 
Denver,  Colorado  80203. 

UB.  EPA,  Region  IX,  100  California  Street, 
San  Francisco,  California  94111. 

The  information  adduced  at  the  hear¬ 
ings  will  become  part  of  the  basis  upon 
which  final  regulations  will  be  promul¬ 
gated.  In  addition,  information  contained 
in  the  public  comments  and  other  scien¬ 
tific,  engineering,  and  related  pertinent 
Information  not  Included  in  the  tran¬ 
script  of  the  public  hearing  may  be  con¬ 
sidered  in  promulgating  the  fii\al  rules. 

ENVmONltENTAL  AND  INFLATIONARY  IMPACT 

Statement  Requirements 

The  Agency  is  under  no  statutory  duty 
to  prepare  an  environmental  impact 
statement  to  accompany  these  regula¬ 
tions.  15  U.S.C.  793(c)(1).  The  Agency 
has  prepared  guidelines  indicating  for 
which  regulatory  actimis  it  will  volun¬ 
tarily  prepare  an  EI8. 39  FR  37419.  These 
amendments  to  the  Stage  n  vapor  re¬ 
covery  regulations  fall  within  none  of  the 
categories  of  applicability  in  section  1(c) 
of  tile  guidelines.  Therefore,  the  volun¬ 
tary  EIS  guidelines  are  Inapplicable. 

The  Infiationary  Impact  Statement  re¬ 
quirements  of  Executive  Order  11821  and 
OMB  Circular  A-107  are  also  inapplica¬ 
ble.  The  proposed  amendments  have  a 
very  limited  impact  on  the  existing  vapor 
recovery  regulations;  they  specify  test 
procedures,  enforconent  proc^ures,  and 
reporting  requirements  and  exempt  facil¬ 
ities  whose  through-put  is  less  than 
120,000  gallons  per  year.  TTius,  the  net 
economic  impact  of  these  amendments 
is  undoubtedly  a  reduction  in  costs,  and 
therefore  no  inflationary  impact  state¬ 
ment  is  required.  Even  when  viewing  the 
entire  vapor  recovery  inrogram  as  a 
whole,  its  total  cost  does  not  exceed  the 
U.S.  guideline. 

Public  Comments 

Comments  on  these  proposed  amend¬ 
ments  should  be  submltt^,  preferably 
in  triplicate,  to  Mr.  Roger  Strelow,  Office 
of  Air  and  Waste  Management  (AW- 
443),  U.S.  Environmental  Protection 
Agency,  401  M  Street,  SW.,  Washington, 
D.C.  20460.  All  comments  postmarked 
no  later  than  on  or  before  January  31, 
1977,  will  be  considered.  Comments  pre¬ 
viously  submitted  on  the  October  9  pro¬ 
posal  will  be  deemed  incorporated  by  ref- 
eraice  into  the  docket  for  this  repro¬ 
posal.  Therefore,  the  Agency  requests 
that  comments  submitted  on  this  repro¬ 
posal  not  be  repetitive  of  information 
previously  submitted.  All  comments  sub¬ 
mitted  and  other  parts  of  the  record  will 
be  avsiilable  for  public  inspection  during 
normal  business  hours  in  the  EPA  Public 
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Information  Reference  Uhit  in  Wash¬ 
ington. 

(Secs.  110,  118,  114,  801(a).  Claan  Air  Aet 
as  ameiMled  (42  U.8.O.  1867e-0,  18i7o-8, 
1867e-9.  1867g(a)).) 

Dated:  October  21,  1976. 

John  Quarles, 
Acttna  Administrator. 
RErxaxNCEs 

1.  Stage  n  Vapor  Recovery  Short  Test  Pro¬ 
cedure,  Office  of  Enforcement,  EPA,  August, 
1970. 

2.  Vincent,  Edwin  J.,  Uncontrolled  Gaso¬ 
line  Vapor  Emission  Rates  from  Reftieling 
of  Vehicles,  Emission  Standards  and  Engi¬ 
neering  Division,  EPA,  Augiist  1976. 

3.  Lee,  Warner  B.,  Evaltiation  of  Interface 
Between  Vehicle  Fuel  Fillpipee  and  Vapor 
Recovery  Nozzles,  Prepared  for  EPA  by  the 
Aerospace  Corporation,  Contract  Number  68- 
01-0417,  October  1976. 

4.  Stage  n  Hydrocarbon  Vapor  Control 
with  the  Texaco  Balance  Systran,  Texaco, 
Inc.,  May  12, 1976. 

6.  Hocbbaviser,  A.  M.,  and  Bernstein,  L.  A., 
A  Service  Station  Test  of  a  Vapor  Balance 
System  for  the  Control  of  Vehicle  HefueUng 
Emissions,  Exxon  Research  and  Engineering 
Company,  July  1,  1976. 

It  is  hereby  proposed  that  Part  52  of 
Title  40,  C3iapter  I,  of  the  Code  of  Fed¬ 
eral  Regulations  be  amended  as  follows: 

§§  52.1102  and  52.2289  [Removed] 

1.  S  52.1102  and  52.2289  to  be  deleted. 

2.  Each  of  the  following  sections  listed 
below  is  to  be  revised: 

A.  Subpart  F-l  62B66  Control  of  evapora¬ 
tive  losses  from  the  filling  of  vehlsular  tanks. 
(MetropoUtan  Loe  Angeles,  Sacramento  Val¬ 
ley  and  San  Joaquin  Valley  Intrastate  Air 
QuaUty  Control  Regions), 

B.  Subpart  O-S  62.337  Control  of  evapora¬ 
tive  losses  from  the  filling  of  vehicular 
tanks.  (Metropolitan  Denver  Intrastate  Air 
Quality  Control  Region), 

O.  Subpart  J-S  62.488  Control  of  evapora¬ 
tive  losses  from  the  flUing  of  vehicular  tanks. 
(District  of  Columbia  portion  of  the  National 
Ciq>ltal  Interstate  Air  Quality  Control 
Region), 

D.  Subpart  V-|  62.1067  Control  of 

evaporative  losses  from  the  fiUlng  of  vehic¬ 
ular  tanks.  (Maryland  portion  of  the  Na¬ 
tional  Capital  Interstate  Air  Quality  Con¬ 
trol  Region  and  the  Metropolitan  Baltimore 
Interstate  Air  Quality  Control  Region) , 

E.  Subpart  W-{  62.1144  Control  of 

evaporative  emissions  from  retail  gasoline 
outlets.  (Metropolitan  Boston  Intrastate  Air 
Quality  Control  Region) , 

F.  Subpart  FF-S  62.1699  Control  of 

evaporative  losses  from  the  fiUlng  of  vehic¬ 
ular  tanks.  (New  Jersey  portion  of  the  New 
Jersey-New  York-Connecticut  and  Metro¬ 

politan  Philadelphia  Air  Quality  Control 
Regions) , 

O.  Subpart  SS-S  62.2288  Control  of 

evaporative  losses  from  the  filling  of  vehic¬ 
ular  tanks.  (Portion  of  Dallas-Fort  Worth 
Intrastate  Air  Quality  Control  Region  located 
in  Collin,  DaUas,  Denton,  Ellis,  Hood,  John¬ 
son,  Kaufman,  Parker,  Rockwall,  Tarrant  and 
Wise  Counties  and  portion  of  Houston-Oal- 
veston  Intrastate  Air  Quality  Control  Region 
located  in  Brazoria,  Chambers,  Fort  Bend, 
Galveston,  Harris,  Liberty,  Mata^rda,  Mont¬ 
gomery,  and  Waller  counties),  and 
H.  Subpart  W-S  622438  Control  of 
evaporative  losses  from  the  filling  of  vehic¬ 
ular  tanks.  (Virginia  portion  of  the  National 
Capital  Interstate  Air  Quality  Control 
Region). 


8  52. - Stage  II  gasoline  vapor  recov¬ 

ery. 

<s)  AppRcoZdHfp — (1)  The  provUdons 
of  this  section  are  applicable  to  each 
owner  or  operator,  as  defined  in  para- 
gnqih  (b)  of  this  section,  whose  facility 

is  located  within  the _ Air  Quality 

Control  Region  if  (i)  such  facility  dis¬ 
penses  120,000  gan<His  or  more  of  gaso¬ 
line  during  any  representative  year,  or 
(ii)  the  construction  of  such  facility  was 
commenced  <hi  or  after  March  31,  1979. 
This  section  is  also  applicable  to  each 
person  who  suimlies  gasoline  to  such  a 
facility. 

(b)  Definitions.  (1)  “Administrator” 
means  the  Administrator  of  the  Environ¬ 
mental  Protection  Agency,  a  Regional 
Administrator  or  the  representative  of 
either. 

(2)  “Commence  construction”  of  a  fa¬ 
cility  means  to  initiate  a  ccmtinuous  pro¬ 
gram  of  on-site  contruction.  Including 
related  site  clearance,  gradhag,  dredging, 
or  land  filling. 

(3)  “Facility”  means  any  site  where 
gasoline  is  dl^iensed  to  motm:  vehicle 
fuel  tanks  frmn  statkmary  storage  tanks 
and  which  is  subject  to  the  gasoline 
transfer  vtqxir  control  requirements  of 

S _ _  A  facility  will  be  designated 

a  “Class  A  faclliti(”  if  the  owner  is  a 
Large  Integrated  Refiner;  a  “Class  B 
facility”  if  the  facility  sells  gasoline  at 
retail  but  is  not  a  Class  A  facility;  and 
a  “Class  C  facility”  if  the  facility  is  nei¬ 
ther  a  Class  A  nor  a  Class  B  facility. 

(4)  “Gasoline”  means  any  petroleum 
distillate  having  a  Reid  Viq>or  Pressure 
of  four  poimds  or  greater. 

(5)  “Large  Int^rated  Refiner”  means 
a  refiner  which  obtained  directly  or  in¬ 
directly.  in  the  third  quarter  of  1973, 
less  than  70  percent  of  its  r^nery  input 
of  domestic  crude  oil  (or  70  percent  of 
its  refinery  input  of  domestic  and  im¬ 
ported  crude  oil)  from  producers  who 
do  not  control,  are  not  controlled  by,  and 
are  not  under  common  control  with  such 
refiner.  (Reference:  "Petroleum  Market 
Shares — ^Historical  Report  mi  Refiners 
and  Importers  of  Motor  Gasoline,  1972 
through  1974,”  Federal  Ekiergy  Adminis¬ 
tration,  FEA/8-r75/616). 

(6)  “CHierator”  means  any  person  or 
business  entity  which  operates,  super¬ 
vises,  or  is  the  lessee  of  a  facility. 

(7)  “Owner”  means  (see  alternatives 
in  Preamble) . 

(8)  “Representative  year”  means  any 
consecutive  twelve  month  period  com¬ 
mencing  on  or  after  January  1, 1975,  un¬ 
less  gasoline  throughput  for  that  period 
can  be  shown  by  the  owner  to  be  unrep¬ 
resentative  of  future  throughput. 

(9)  “Spillage”  means  any  quantity  of 
liquid  gasoline  that  leaks  or  spills  from 
the  fillneck  or  any  part  of  the  nozzle  at 
any  stage  of  the  vehicle  refueling  proc¬ 
ess.  Spilled  gasoline  may  collect  in  the 
sheet  metal  or  rubber  pieces  around  the 
fillneck  or  on  the  nozzle  itself,  wash 
down  the  side  the  vehicle  or  fall  to  the 
ground.  Spillage  includes  the  phenome¬ 
non  of  spitback. 

(10)  “Spitback”  means  the  leakage, 
discharge  or  spillage  of  liquid  gasidine 
from  the  fillneck  occurring  when  the 
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nozzle  shut-off  mechanism  does  not 
operate  rapidly  enough  to  prevent  over¬ 
filling,  or  when  a  bubble  of  vapor  trapped 
in  the  vehicle  fuel  tank  sprays  gasoline 
out  of  the  fillneck  when  the  nozzle  seal 
is  broken. 

(11)  “Stage  II”  means  the  vehicle  re¬ 
fueling  operation  and  the  vapor  recovery 
system  at  a  gasoline  dispensing  facility, 

(12)  “System”  means  any  Stage  n 
vapor  recovery  system  including  all  of 
the  parts,  components,  guages,  and  asso¬ 
ciated  equipment  necessary  to  ensure 
that  a  facility  controls  gasoline  vapor 
losses  to  the  degree  required  by  this 
regulation. 

(13)  “Vehicle”  means  any  light-duty 
vehicle  or  light-duty  truck  as  defined  in 
40  CFR  86.077-2. 

(c)  Standards.  (1)  No  owner  or  opera¬ 
tor  shall  cause  or  allow  the  transfer  of 
gasoline  to  a  vehicle  fuel  tank  from  a 
facility  unless  the  transfer  is  made 
through  a  system  which: 

(1)  Limits  the  discharge  of  hydrocar¬ 
bons  into  the  atmosphere  as  a  result  of 
the  refueling  operation  to  (see  Pream¬ 
ble)  gram  of  hydrocarbon  vapor  per  gal¬ 
lon  of  fuel  dispensed,  as  determined  by 
the  testing  methods  and  procedures  in 
Appendix  F  of  this  Part. 

(ii)  Limits  the  occurence  of  vehicle 
fuel  tank  overfills  or  spillage  to  no  more 
than  15  of  each  100  vehicle  fillings. 

(2)  After  the  applicable  date  specified 
in  paragraph  (e)  of  this  section  no  per¬ 
son  shall  supply  gasoline  to  any  facility 
at  which  a  Stage  II  vapor  recovery  sys¬ 
tem  is  required  but  has  not  been  in¬ 
stalled. 

(d)  Reporting  requirements.  (1)  Each 
owner  shall  submit  by  June  30,  1977,  or, 
for  facilities  subject, to  paragraph  (e)  (1) 
(v) ,  (vi) ,  or  (vil) ,  by  three  months  prior 
to  their  applicable  compliance  date,  the 
following  information: 

(1)  The  owner’s  name  (state  entire 
corporate  name  if  a  corporation) ; 

(ii)  The  owner’s  mailing  address: 

(iii)  The  name,  address,  and  telephone 
number  of  the  person  to  whom  questions 
relating  to  the  reports  required  by  this 
paragraph  should  be  directed; 

(iv)  A  stipulation  as  to  which  of  the 
classes  in  paragraph  (b)  (3)  of  this  sec¬ 
tion  the  owner  belongs; 

(V)  The  address  and  applicable  com¬ 
pliance  date,  as  specified  in  paragraph 
(e»(l)  of  this  section,  for  each  facility 
subject  to  this  regulation  and  of  which 
he  is  the  owner. 

(2)  Every  owner  shall  submit  to  the 
Administrator  no  later  than  three 
months  prior  to  each  facility’s  applicable 
compliance  date  specified  in  paragraph 
( e » <  1 )  of  this  section,  a  control  plan  for 
such  facility.  Such  plan  shall  include: 

I  i )  The  owner’s  name  and  the  address 
of  each  facility  covered  by  the  control 
plan : 

(ii)  A  description  of  the  system  to  be 
installed,  including  its  make  and  model, 
and  a  copy  of  a  purchase  order,  contract, 
or  other  similar  document  demonstrating 
a  commitment  to  install  the  system. 

(3)  Within  thirty  days  after  the  appli¬ 
cable  compliance  date  specified  in  para¬ 
graph  (e)(1),  the  owner  shall  submit  a 


report  of  the  results  of  the  performance 
test  conducted  pursuant  to  paragraph 
(I)  of  ^is  section  for  each  facility. 

(4)  Any  of  the  reports  required  by  this 
para^ph  (d)  of  this  section  may  be 
combined  into  a  single  report  to  cover 
groups  of  an  owner’s  facilities,  provided 
that  the  combined  report  contains  all  re¬ 
quired  information  for  each  facility  and 
is  submitted  in  a  timely  manner. 

(5)  All  reports  submitted  pursuant  to 
this  paragraph  shall  be  addressed  to  the 
Director,  Mobile  Source  Enforcement 
Division  (EN-340),  U.S.  Environmental 
Protection  Agency,  401  M  St.,  SW., 
Washington,  D.C.  20460.  An  additional 
copy  of  these  reports  shall  be  sent  to  the 
EPA  Regional  OflBce  for  the  region  in 
which  the  facility  is  located,  to  the  atten¬ 
tion  of  the  Director,  Enforcement  Dlvi- 
slon,  at  the  address  specified  in  40  CFR 
52.16. 

(e)  Compliance  deadlines.  (1)  The 
owner  shall  complete  installation  of  a 
system  by,  and  the  owner  and  the  oper¬ 
ator  shall  assure  operation  of  the  system 
so  as  to  comply  with  the  requirements  of 
paragraph  (c)  at  all  times  after,  the 
dates  specified  below; 

(i)  December  31,  1977,  for  twenty  per¬ 
cent  of  the  Class  A  facilities; 

(ii)  June  30, 1979,  for  (A)  the  remain¬ 
ing  eighty  percent  of  Class  A  facilities, 

(B)  the  one- third  of  the  Class  B  facili¬ 
ties  with  the  greatest  throughput,  and 

(C)  all  Class  C  facilities; 

(iii)  Jime  30,  1980,  for  the  one-third 
of  Class  B  facilities  with  the  next  great¬ 
est  throughput; 

(iv)  June  30,  1981,  for  the  remaining 
one-third  of  Class  B  facilities; 

(v)  By  the  applicable  date  specified  in 
paragraph  (e)  (1)  (i)  through  (e)  (1)  (iv) 
of  this  section  or  six  months  after  such 
increase,  whichever  is  later,  for  facilities 
which  become  subject  to  these  regula¬ 
tions  after  June  30, 1977,  due  to  increases 
in  throughput  during  a  representative 
year  to  a  level  above  that  specified  in 
paragraph  (a)  (1)  (A)  of  this  section; 

(vi)  By  the  time  of  initial  operation 
for  facilities  whose  construction  is  com¬ 
menced  after  March  31, 1979; 

(vii)  By  the  applicable  date  in  para¬ 
graphs  (e)(l)(i)  through  (e)(1)  (iv)  of 
this  section  or  by  the  time  of  initial  op¬ 
eration,  whichever  is  later,  for  facilities 
whose  construction  is  commenced  be¬ 
tween  January  1,  1977,  and  March  31, 
1979,  and  which  can  reasonably  be  ex¬ 
pected  to  achieve  or  exceed  the  through¬ 
put  specified  in  paragraph  (a)  (1)  (A)  of 
this  section.  If  an  owner  fails  to  install 
a  system  by  such  time  on  the  basis  of  a 
goc^  faith  prediction  that  gasoline 
throughput  will  not  meet  or  exceed  the 
criterion  in  paragraph  (a)  (1)  (A)  of  this 
section,  and  such  criterion  is  subsequent¬ 
ly  exceeded,  compliance  shall  be  achieved 
as  in  paragraph  (e)(l)(v)  of  this  sec¬ 
tion. 

(2)  In  calculating  the  number  of  sta¬ 
tions  for  which  system  installation  is  re¬ 
quired  in  a  given  year,  fractions  shall  be 
rounded  so  that  the  extra  facilities  com- 
•  plete  installation  in  the  earliest  applica¬ 
ble  phase-in  year. 


(f)  Performance  tests.  (1)' Within  30 
days  after  the  applicable  compliance 
deadline  in  paragraph  (e)  of  this  sec¬ 
tion  the  owner  i^all  conduct  or  caiise  to 
have  conducted  a  performance  test  on 
each  system  installed  pursuant  to  para¬ 
graph  (e)  of  this  section.  Such  test  shall 
be  performed  in  accordance  with  pro¬ 
cedures  specified  in  Appendix  F,  Part  I. 
Test  results  shall  be  reported  according 
to  paragraph  (d)  (3)  of  this  section.  The 
Administrator  may  also  require  testing 
at  such  other  times  as  he  may  designate 
in  accordance  with  section  114  of  the 
Clean  Air  Act. 

(2)  The  owner  shall,  upon  receipt  of 
notice  from  the  Administrator  prior  to 
the  compliance  deadline  in  paragraph 

(e)  (1)  of  this  section,  provide  the  Ad¬ 
ministrator  seven  days  notice  of  the  time 
of  commencement  of  testing  pursuant  to 
this  paragraph.  The  Administrator  may 
send  representatives  to  observe  such 
testing. 

(3)  Authorized  agency  officials  may 
conduct  any  testing  pursuant  to  this 
paragraph  (f )  of  this  section,  in  accord¬ 
ance  with  section  114  of  the  Clean  Air 
Act.  The  owner  shall  provide  or  cause  to 
be  provided  gauges,  testing  ports,  and 
other  facilities  necessary  to  the  conduct 
of  the  tests  specified  in  Appendix  F  of 
this  Part. 

3.  It  is  proposed  to  amend  Part  52  of 
Title  40  of  the  Code  of  Federal  Regula¬ 
tions  by  adding  Appendix  F  as  follows: 

Appendix  F — Field  Test  Procedubes  for 

Stage  n  Control  Systems 

I.  Short  test  procedure. 

1.  Principle.^ 

2.  AppUcablUty. 

3.  Definitions. 

4.  Summary  of  Method. 

5.  Test  Scope  and  Conditions  Applicable 

to  Test. 

6.  Basic  Measurements  and  Equipment 

Required. 

7.  Test  Procedure. 

8.  Calculations. 

9.  Calibration. 

n.  Combination  baseline/ leakrate  test. 

1.  Principle. 

2.  Applicability. 

3.  Definitions. 

4.  Summary  of  the  Methods. 

4.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

4.2  Stage  II  Operations  at  Vapor  Bal¬ 

ance  Systems. 

4.3  Stage  I  Operations  at  Vacuum 

Assisted  Vapor  Recovery  Sys¬ 
tems. 

4.4  Stage  II  Operations  at  Vacuum 

Assisted  Vapor  Recovery  Sys¬ 
tems. 

5.  Test  Scope  and  Conditions  Applicable 

to  Stage  II  Testing. 

6.  Basic  Measurements  and  Ek^uipment 

Required. 

6.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

6.2  Stage  II  Operations  at  Vapor  Bal¬ 

ance  Systems. 

6.3  Stage  I  Operations  at  Vacuum  As¬ 

sisted  Systems. 

6.4  Stage  II  Operations  at  Vacuum 

Assisted  Systems. 

7.  Test  Procedures. 

7.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  S3rstems. 

7.2  Stage  II  Operations  at  Vapor  Bal¬ 

ance  Systems. 
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7.3  Stage  I  Operations  at  Vacuum  As¬ 

sisted  Systems. 

7.4  Stage  IT  Operations  at  Vacuum 

Assisted  Systems. 

8.  Calculations. 

8.1  Stage  I  Operations  at  Vapor  Bal¬ 

ance  Systems. 

8.2  Stage  11  Operations  at  Vapor  Bal¬ 

ance  Systems. 

8.3  Stage  I  Oieratl' ns  at  Vacuum  As¬ 

sisted  Systems. 

8.4  Stage  I  Operations  at  Vacuum 

Assisted  Systems. 

9.  Calibrations  and  Specifications. 

I.  Short  Test  Procedxtre 

1.  Principle.  Hydrocarbon  mass  emissions 
are  determined  directly  u'lng  flow  meters 
and  hydrocarbon  analyzers.  The  volume  of 
gasoline  dispensed  Is  determined.  Results  are 
expressed  In  terms  of  grams  emitted  per  gal¬ 
lon  dispensed. 

2.  Applicability.  This  method  Is  applicable 
to  determining  emission  rates  during  normal 
operation  of  vehicle  refueling  at  gasoline  dis¬ 
pensing  facilities. 

3.  Definitions — 3.1  Stage  II.  Vehicle  re¬ 
fueling  operations. 

4.  Summary  of  Method.  This  procedure  Is 
performed  by  direct  measimement  of  vapor 
emissions  during  normal  operation  of  the 
service  station.  Hydrocarbon  mass  emissions 
are  collected  at  the  vehicle,  at  vents  to  un¬ 
derground  tanhs  and,  when  there  Is  a  sec¬ 
ondary  processing  unit,  at  the  exhaust.  The 
measured  losses  at  each  point  are  combined 
and  reported  as  the  mass  of  hydrocarbons 
emitted  per  unit  volume  of  gasoline  dis¬ 
pensed 

5.  Test  Scope  and  Conditions  Applicable  to 
Test — 0.1  Number  of  vehicles  to  be  tested. 
Thirty  vehicles  shall  be  tested,  with  a  mini¬ 
mum  of  three  tested  from  each  of  the  cate¬ 
gories  described  In  “Vehicle  PUlneck  Cate¬ 
gories  for  Stage  II  Testing,"  which  win  be 
available  from  the  Mobile  Source  Enforce¬ 
ment  Division  (EN-340),  Environmental  Pro¬ 
tection  Agency,  401  M  Street,  SW.,  Washing¬ 
ton.  D.C.  20460. 

5.2  Station  stattts  during  test  period.  The 
test  procedure  Is  designed  to  measure  con¬ 
trol  efficiency  under  conditions  that  are  rou¬ 
tine  at  the  station  being  tested. 

5.2.1.  Closing  of  pumps.  Product  lines  not 
Interconnected  to  or  sharing  control  equip¬ 
ment  with  the  product  lines  being  tested 
may  be  closed. 

5.2.2.  Acceptance  of  vehicles.  Vehicles 
shall,  to  the  extent  possible,  be  tested  con¬ 
secutively  In  the  order  In  which  they  arrive 
for  fueling  at  the  dispensers  at  which  testing 
will  occur.  Vehicle  testing  shall  continue 
until  a  total  of  thirty  vehicles  have  been 
tested,  with  at  least  three  vehicles  falling 
within  each  vehicle-fit  category.  Vehicles 
from  a  given  category  may  be  omitted  from 
testing  when  the  only  vehicles  necessary  to 
complete  the  sample  of  thirty  fall  In  other 
vehicle  categories. 

5.2.3  Dispensing  rates  shall  be  set  at  the 
maximum  rate  at  which  the  equipment  is 
designed  to  operate.  This  fill  rate  shall  be 
used  unless  fillneck  configuration  requires 
filling  at  a  lesser  rate. 

5.2.4  If  a  facility  employs  both  the  at¬ 
tendant  service  and  self-service  modes  of 
operation,  testing  shall  be  conducted  at  the 
self-service  Island.  When  testing  at  self- 
service  Islands,  fueling  shall  be  performed 
by  the  gasoline  purchaser  without  any  as¬ 
sistance  or  special  Instructions  from  facility 
attendants  beyond  that  which  Is  usually 
given.  When  testing  at  attendant-served 
faculties,  and  where  the  nozzle  will  latch  In 
the  vehicle  fillneck  or  remain  there  without 
being  held  by  the  attendant,  filling  shall  be 
accomplished  “hands  off."  When  this  Is  not 
possible,  the  attendant  shall  hold  the  nozzle 
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in  the  normal  manner,  without  making  any 
special  efforts  to  achieve  a  tight  fit  beyond 
that  which  Is  done  regiilarly  when  system 
testing  Is  not  taking  place. 

6.2.5  Vehicles  may  be  omitted  from  test¬ 
ing  if  they  fall  within  none  of  the  categories, 
or  If  the  vehicle  fillneck  is  damaged  or  has 
a  trailer  hitch  or  other  slmUar  obstruction 
which  Inhibits  access  to  the  fiUnecks,  or  if 
the  test  sleeve  Interferes  with  the  vehicle- 
nozzle  fit. 


7.  Test  Procedure — 7.1  Preparation  for 
testing  at  nozzle  fillneck  interface,  at  vents, 
and  at  exhausts. 

7.1.1  Cionnect  coUectlon  sleeve  to  gas 
meter  inlet  with  minimum  0.6"  nylon  or 
nec^rene  tubing. 

7.1.2  Attach  pressure  gauge  or  manometer 
and  thermometer  to  gas  meter. 

7.1.3  Connect  vacuum  side  of  explosion 
proof  pump  to  gas  meter  exit  with  minimum 
0.6"  nylon  or  ne<^rene  tubing. 

7.1.4  Connect  control  valve  and  muffler 
to  pump  exhaust.  The  control  valve  should 
be  set  so  that  the  fiow  rate  through  the 
meter  Is  between  3.2  and  3.6  cubic  feet  per 
minute. 

7.1.6  Install  analirzer  tap  and  analyzer  on 
pump  exhaust  line. 

7.1.6  Span  and  calibrate  analyzers  and 
meters  according  to  Section  9. 

7.1.7  Insert  nozzle  into  test  sleeve  and 
dispense  gasoline  In  normal  manner. 

7.2  At  dispenser  pumps.  Measure  initial 
and  final  volume  readings  for  all  pumps  dur- 
mg  each  test  period. 

7.3  At  underground  tank.  Record  initial 
and  final  vmderground  tank  volumes  for  each 
test  period.  Collect  sample  (by  ASTM-270 
part  27  procedure)  for  BVP  analyses  (accord¬ 
ing  to  ASTM-323)  at  the  beginning  of  each 
test  day. 

7.4  Ambient  measurements.  At  the  begin¬ 
ning  of  each  test  period  and  hourly  dmlng 
testing  determine  ambient  temperature  and 
pressure. 

7.6  Measurements  and  data  required  for 
each  vehicle  used  In  the  test. 

7.6.1  Record  license  numbers,  make, 
model,  year  and  fill  neck  location. 


6.3  Ambient  temperatures.  Tests  of  ve¬ 
hicle  refueling  emissions  will  be  made  at  any 
ambient  temperature. 

-6.4  Dispensed  fuel  RVP.  The  RVP  of  the 
fuel  dispensed  during  the  test  shall  be  within 
the  range  which  Is  normal  tor  the  geographic 
location  and  time  of  year  of  the  test. 

6.  Basic  measurements  and  equipment 
required — 

6.1  Basic  measurements  required  are  de¬ 
scribed  below. 


7.5.2  Record  gas  meter  reading  at  begin¬ 
ning  of  test. 

7.5.3  Mark  beginning  of  test  on  HC  re¬ 
corder. 

7.5.4  Record  vapor  temperature  and  pres¬ 
sure  during  test. 

7.6.5  Mark  end  of  test  on  HC  recorder. 

7.6.6  Record  gas  meter  reading  at  end  of 
test. 

7.6.7  Record  gasoline  volume  dispensed 
during  test. 

7.6.8  Record  any  Incidents  of  spitback  or 
spillage. 

7.6  Measurements  and  data  required  at 
vents  and  exhausts. 

7.6.1  Record  gas  meter  reading  at  begin¬ 
ning  of  test. 

7.6.2  Mark  beginning  of  test  on  HC  re¬ 
corder. 

7.6.3  Record  vapor  temperature  and  pres¬ 
sure  hourly. 

7.6.4  Record  end  of  test  on  HC  recorder. 

7.6.5  Record  gas  meter  reading  at  end  of 
test. 

8.  Calculations — 8.1  Terminology. 

Ca — ^Average  concentration  of  ex¬ 
hausted  hydrocarbons  from  each 
vehicle  at  dispenser  (%  HC/lOO 
as  propane) . 

Cf> — ^Average  concentration  of  ex-  « 
hausted  hydrocarbons  at  vent  or  ' 
control  device  (%  HC/lOO  as 
propane) . 

Kt — Sales  weighting  factors  for  vehicle 
fit  category  1. 

X.4 — ^Volume  of  gasoline  dispersed  for 
test  vehicles  (gal) . 

X.« — Volume  of  gasoline  dispensed  at 
station  during  entire  test  period 
(g»l). 


Sample  Measurement  necessary 

Dispensing  nozzle-vehicle  Hydrocarbon  concentration  of  vapor  collected  by  test  sleeve, 
fillneck  interface.  Volume  of  vapor  collected  by  test  sleeve.  Temperature  of 

vapor  collected  by  test  sleeve. 

Vent  outlet  of  underground  See  Preamble, 
tank  and  processing  unit. 

Ambient  -  Atmospheric  pressure.  Ambient  temperature. 

Gas  pump -  Volume  of  gasoline  dispensed  during  test  period.  Volume  of 

gasoline  dispensed  for  each  vehicle  used  during  test. 

Undergroimd  tank -  Sample  for  Reid  vapor  pressure  analysis.  Sample  for  tank 

volume. 


6.2  The  equipment  required  for  the  basic  measurements  are  listed  below.  Alternative 
eq\ilpment  may  be  used  subject  to  the  approval  of  the  Administrator. 


Measurement 

Volume  of  vapor  collected 
by  test  sleeve. 

HC  concentration  of  vapor 
collected  by  test  sleeve. 


Pressure  of  vapor  collected 
by  test  sleeve. 

Dndergrotmd  tank  volume. 

Sample  for  RVP  analysis _ 

Atmospheric  pressure _ 

Ambient  temperature _ 

Tenq>erature  of  collected 
vapors. 


Equipment  specifications 

Gas  meter  (dry,  wet,  or  positive  di^lacement)  capable  of 
measuring  at  a  rate  of  6  cfm  with  an  accuracy  not  less  than 
±1%. 

Appropriate  test  sleeves  supplied  by  EPA.  Total  hydrocarbon 
analyzer  and  recorder  equipped  to  read  0-100%  HO  as  pro¬ 
pane  (Flame  Ionization  Detector  or  Non-Dlspenslve  Infrared 
Analyzer  are  recommended).  Response  90%  In  one  second. 

Gauge  or  manometer  with  range  of  0-5"  Hg  vacuum  and 
accurate  to  ±0.6"  Hg. 

Rod  to  measure  liquid  depth  to  ±1". 

Gasoline  sample  thief  ( ASTM  0-R70) . 

MerciuTT  barmneter  or  local  weather  station  readings. 

Aspirated  thermometer  (0-160°)  accurate  to  ±1°  P. 

Thermometer  or  thermocouple  (0-150°  P)  accurate  to  ±1*  F. 
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Md — Mass  of  hydrocarbon  vapor  col¬ 
lected  at  the  flllneck  during  a 
single  vehicle  test  (g) . 

M, — Mass  of  hydrocarbon  vapor  col¬ 
lected  from  vent  or  control  de¬ 
vice  during  entire  test  period 
(g)- 

(m/L)d — Mass  emission  rate  at  dispenser 
(g/gal). 

(tn/L)  n — Mass  emission  rate  at  dispenser  for 
vehicle  fit  category  1  (g/gal). 
(m/L)  r^Total  mass  emission  rate  of  system 
(g/gal). 

{m'L)  r — Mass  emission  rate  at  vent  or  con¬ 
trol  device  (g/gal) . 

P — Atmospheric  pressure  (in.  Hg) . 

P — Gauge  pressure  on  dry  gas  meter 
at  dispenser  (in.  Hg  vac.). 

P — Gauge  pressure  on  dry  gas  meter 
at  vent  or  control  device  (in.  Hg 
vac.). 

T — Ambient  temperature  (P) . 

T — Temperature  of  vapor  at  dry  gas 
meter  on  dispenser  (F) . 

T — Temperature  ,of  vapor  at  dry  gas 
meter  on  vent  or  control  device 
(F). 

V — Final  volume  reading  of  gas  meter 
at  dispenser  (ft) . 

V — Pinal  volume  reading  of  gas  meter 
at  vent  or  control  device  (ft). 

V — Initial  volume  reading  of  gas 
meter  at  dispenser  (ft) . 

V — Initial  volume  reading  of  gas 
meter  or  control  device  (ft). 

V — Volume  of  vapors  collected  from 
each  vehicle  at  standard  condi¬ 
tion  (ft) . 

V — Volume  of  vapors  collected  from 
each  vent  or  control  device  at 
standard  conditions  (ft). 

8.2  Standard  volume  of  vapor  collected 
from  each  vehicle. 

V=(V-V)  (P-P)  530  29.92  r  +  460 

8.3  Mass  emission  from  individual  vehi¬ 
cles. 

Mtf  =  51.7  CdV.i 

8.4  Mass  emission  rate  at  dispenser,  for 
vehicle  fit  category  1, 1  =  1  ...  6. 

i 

8.5  Mass  emission  rate  at  dispenser. 

{mlL)i=j;^Ki{inlL)  ' 

1=1 

8.6  Standard  volume  of  vapor  collected 
from  vent  or  control  device. 

V  =(r  -r  )  530 

*■  ^  '  29.92  ■  (T„+4G0) 

8.7  Mass  emission  from  vent  or  control 
device. 

Jif„  =  51.7(C,V„) 

8.8  Mass  emission  rate  at  vent  or  control 
device. 

8.9  Mass  emission  rate  of  station. 

(m/L)  T=  (m/L)  d+  (m/L) . 


9.  Calibration — to  be  provided  at  a  later 
date. 

II.  Combination  Baseline/Leakrate  Test 

1.  Principal.  Hydrocarbon  mass  emissions 
are  determined  directly  and  indirectly  using 
fiow  meters  and  hydrocarbon  analyzers.  The 
volume  of  liquid  gasoline  dispensed  (or 
transferred  to  the  underground  tank)  is  de¬ 
termined.  Results  are  expressed  in  terms  of 
grams  emitted  per  gallon  dispensed  (or  con¬ 
trol  efficiency  for  underground  tank  fillings) . 

2.  Applicability.  This  method  is  applicable 
to  determining  emission  rates  and  spillage 
frequency  during  normal  operation  of  gaso¬ 
line  service  stations  employing  vapor  bal¬ 
ance  or  vacuum  assist  type  of  control  sys¬ 
tems.  The  method  is  applicable  to  both  ve¬ 
hicle  refueling  and  underground  tank  filling 
operations  at  service  stations  employing 
either  type  of  control  systems.  The  spitback 
test  may  be  performed  simultaneously  with 
or  independent  of  emission  tests. 

3.  Definitions — 3.1  Potential  emissions. 
As  used  in  this  method,  the  term  “potential 
emissions”  iheans  the  vapor  emissions  which 
would  be  returned  to  the  underground  tank 
during  stage  II  refueling  operations  em¬ 
ploying  vapor  balance  equipment,  when  no 
vapor  escape  to  the  atmosphere  from  the 
vehicle  tank  or  the  nozzle/fillneck  interface. 

3.2  Vapor  balance  or  displacement  vapor 
recovery  system.  A  gasoline  vapor  control 
system  which  prevents  the  emission  of  vapors 
into  the  atmosphere  during  Stage  I  and/or 
Stage  II  operations  by  displacing  vapors  into 
the  underground  tank  (Stage  II)  or  tank 
truck  (Stage  I),  but  which  does  not  require 
secondary  treatment  or  processing  of  the 
vapor  mixture.  For  the  purposes  of  testing, 
the  so-called  hybrid  systems  which  Include 
vacuum  or  fiow  inducing  devices  but  which 
do  not  induce  sufficient  fiow  to  require 
processing  equipment,  are  considered  to  be 
vapor  balance  systems. 

3.3  Vacuum  assisted  or  secondary  system. 
A  gasoline  vapor  control  system  which  em¬ 
ploys  a  pump,  blower,  or  other  vacuum  in¬ 
ducing  device  to  collect  and/or  which  em¬ 
ploys  carbon,  flame  or  catalytic  combustion, 
refrigeration,  and/or  compression  type  sec¬ 
ondary  systems  to  process  vapors  generated 
during  stage  I  and/or  stage  II  operations. 

3.4  Stage  I.  Underground  tank  refilling 
operations. 

3.5  Stage  II.  Vehicle  refueling  operations. 

3.6  Automatic  Nozzle.  A  nozzle  which  is 
capable  of  dispensing  fuel  without  being 
band  held. 

4.  Summary  of  the  Methods.  This  proce¬ 
dure  describes  test  conditions  and  test  pro¬ 
cedures  to  be  followed  in  determining  hydro¬ 
carbon  emission  rates  from  vapor  balance  and 
vacuum  assisted  systems  Installed  to  control 
emissions  resulting  from  vehicle  refueling 
operations  and  from  underground  tank  re¬ 
filling  operations.  Four  procedures  are  in¬ 
cluded  applicable  to  the  four  respectively 
noted  systems  and  operations.  A  summary  of 
each  procedure  is  provided  in  the  following 
paragraphs. 

4.1  Stage  I  operations  at  vapor  balance 
systems.  Direct  measurements  of  vent  losses 
are  made  for  determination  of  emission 
losses  and  system  efficiency  of  vapor  balance 
collection  systems  during  bulk  deliveries  to 
gasoline  service  stations.  The  volume  of 
vapors  exhausted  to  the  atmosphere  during 
a  bulk  delivery  are  measured.  Control  effi¬ 
ciency  is  determined  from  the  ratio  of  vol¬ 
ume  emitted  (corrected  to  the  temperature 
of  the  underground  tank)  divided  by  the 
volume  of  gasoline  delivered. 

4.2  Stage  II  operations  at  vapor  balance 
control  systems.  This  procedure  is  performed 


8.10  Determine  the  total  number  of  ve¬ 
hicle  fillings  during  which  spillage  or  spit- 
back  was  recorded.  Report  this  as  the  num¬ 
ber  per  100  fillings. 


during  normal  operation  of  the  service  sta¬ 
tion.  With  the  test  method,  gasoline  vapor 
viflume  losses  at  the  vehicle  are  determined 
indirectly  by  establishing  a  vapor  leak  rate 
versus  flllneck  pressure  curve  and  monitoring 
the  flllneck  pressure  during  the  dispensing 
of  gasoline.  Hydrocarbon  concentration  is 
measured  in  the  vapor  return  hose.  The  mass 
emission  is  calculated  using  the  determined 
volume  losses  and  the  measured  concentra¬ 
tion.  The  vapor  volume  returned  to  the  con¬ 
trol  system  is  also  measured  with  a  low  back 
pressure  dry  gas  meter  and  a  baseline  curve 
of  potential  emissions  is  established  with 
data  from  vehicle  refueling  during  which  no 
vapor  losses  occurred.  The  baseline  data  are 
used  In'  lieu  of  leaked  vapor  loss  determina¬ 
tions  for  vehicles  with  large  volume  leaks  and 
for  comparison  checks.  Losses  at  the  vent 
from  the  underground  supply  tank  are  meas¬ 
ured  and  Included  in  the  total  gasoline  vapor 
loss  determination.  Results  are  expressed 
as  mass  of  hydrocarbons  emitted  (as  pro¬ 
pane)  per  unit  volume  of  fuel  dispensed. 
This  approach  is  applicable  to  any  vapor 
control  system  utilizing  tight-fitting  dis¬ 
pensing  nozzles  even  though  vapor  return 
flow  may  be  induced  by  mechanical  means. 

4.3  Stage  I  operations  at  vacuum  assisted 

systems.  Direct  measurements  of  volume  and 
hydrocarbon  concentration  of  exhaust  gases 
are  made  in  order  to  determine  eflaclency  of 
the  secondary  system  to  control  vapors  lost 
during  bulk  gasoline  deliveries.  All  possible 
points  of  emissions  are  checked  for  vapor 
leaks  and  estimates  or  direct  measurements 
of  leaks  are  made  and  are  Included  in  the 
emission  calculations.  ' 

4.4  Stage  II  operations  at  vacuum  assisted 
systems.  Emissions  are  determined  by  direct 
measurement  during  normal  operation  of  the 
service  station.  Hydrocarbon  mass  emitted 
from  the  exhaust  of  the  secondary  control  de¬ 
vice  is  measured.  All  points  of  possible  emis¬ 
sions  are  checked  for  vapor  leaks  and  esti¬ 
mates  or  direct  measurements  of  leaks  are 
made.  These  vapor  losses  are  added  to  the 
emissions  from  the  secondary  control  device 
and  are  included  in  calculating  total  emis¬ 
sion.  Results  are  expressed  in  terms  of  mass 
of  hydrocarbons  emitted  per  unit  volume  of 
gasoline  dispensed  from  the  system.  The 
method  Includes  a  mass  balance  procedure  to 
verify  that  any  leaks  are  taken  into  account. 
A  mass  balance  calculation  showing  unac¬ 
counted  vapor  losses  voids  the  emission  test. 

5.  Test  scope  and  conditions  applicable  to 
Stage  II  Testing. — 5.1  Test  Period.  The 
elapsed  time  during  which  the  test  is  per¬ 
formed  shall  not  be  less  than  three  days. 

5.2  Number  of  vehicles  to  be  tested.  The 
number  of  vehicles  used  during  a  test  shall 
be  not  less  than  100  and  of  these,  at  least  20 
shall  meet  the  criteria  set  for  baseline  vehi¬ 
cles. 

5.3  Station  status  during  test  period.  The 
test  procedure  is  designed  to  measure  control 
efficiency  under  conditions  of  normal  opera¬ 
tion.  Normal  operation  will  vary  from  station 
to  station  and  frdm  day  to  day.  Therefore,  no 
specific  criteria  are  set  forth  to  define  nor¬ 
mal.  The  following  guidelines  are  provided  to 
assist  in  determining  normal  operation. 

5.3.1  Closing  of  pumps.  During  the  test 
period,  at  least  two  pumps  shall  be  open  and 
utilized  on  each  product  line  which  is  con¬ 
trolled  by  the  device  or  is  Interconnected  into 
the  system  under  test.  If  product  lines  in¬ 
volve  no  interconnection  of  liquid  or  vapor 
lines  and  do  not  share  control  equipment,  the 
product  line  not  being  tested  may  be  closed. 

5.3.2  Acceptance  of  vehicles.  During  the 
test  period,  no  vehicle  arriving  for  the  pur¬ 
pose  of  refueling  from  the  product  under  test 
shall  be  turned  away.  No  other  measures 
shall  be  employed  which  would  limit  the 


FEDERAL  REGISTER,  VOL.  41,  NO.  211 — MONDAY,  NOVEMBER  1,  1976 


480M 


PROPOSED  RULES 


number  or  types  of  vehicles  which  would  nor¬ 
mally  be  served  on  a  daily  basis,  from  the 
product  line  under  test. 

6.3.3  Simultaneous  use  of  mmre  than  one 
pump  shall  occur  to  the  extent  that  such  use 
would  normally  occur. 

5.3.4  Dispensing  equipment  shall  be  set 
to  dispense  at  the  maximum  rate  at  which 
the  equipment  is  designed  to  be  operated. 
This  rate  shall  be  determined  dining  each 
test.  During  refueling,  all  nozzles  shall  be 
latched  at  a  setting  designed  to  dispense  at 
this  maximum  rate.  (Due  to  simultaneous 
use  of  pumps,  the  actual  dispensing  rate  may 
vary  even  though  the  nozzle  is  set  for  the 
maximum  rate.)  Where  fillneck  configura¬ 
tion  prevents  filling  at  maximum  rate,  fill 
rates  may  be  limited  as  follows:  When  pre¬ 
mature  shut-off  occurs,  a  sqpond  attempt 
shall  be  made  to  dispense  gasoline  at  the 
highest  rate.  If  premature  shut-off  occurs  a 
second  time,  then  dispensing  shall  be  at¬ 
tempted  at  the  next  lower  nozzle  setting.  If 
premature  shut-off  occurs  twice  at  this  set¬ 
ting  then  the  lowest  rate  nozzle  setting  shall 
be  attempted.  If  premature  shut-off  occurs 
twice  at  this  setting  then  hand  holding  may 
be  used.  In  the  latter  event,  the  vehicle  will 
not  be  Included  in  the  calculations. 

5.3.6  All  fillings,  both  at  test  dispensers 
and  at  dispensers  vehicle  are  interconnected 
into  the  control  system,  but  which  are  not 
being  tested  shall  be  accomplished  “hands 
off.”  Only  such  “hands  off”  fillings  shall  be 
considered  valid  for  the  purposes  of  this 
method.  Where  this  is  not  possible,  hand 
held  operation  is  acceptable.  Included  in 
such  situations  is  the  case  where  the  dispens¬ 
ing  nozzle  would  fall  out  of  the  vehicle  fill- 
neck  if  not  hand  held  in  place.  Such  “hand 
held”  fillings  shall  not  be  included  in  the 
calculations  under  this  method.  The  require¬ 
ments  of  this  paragraph  will  preclude  custo¬ 
mer  or  self  service  fillings  during  the  test 
period. 

5.4  Distribution  of  vehicles  by  make  and 

model.  The  distribution  of  vehicles  refueled 
during  the  test  period  at  any  single  station 
shall  be  reasonably  representative  of  the  U.S.  ® 
on  the  road  vehicle  distribution.  ^ 

In  order  to  conform  to  such  distribution^, 
as  necessary,  proration  of  the  vehicles  tested 
in  each  class  may  be  made.  The  purpose  of 
such  proration  would  be  to  bring  the  tested 
distribution  into  conformance  with  the  ac¬ 
tual  U.S.  vehicle  distribution. 

5.6  Simultaneous  Stage  I  and  Stage  II 
operations.  Stage  II  test  results  should  be 
obtained  without  influence  from  simultane¬ 
ous  Stage  I  operations. 

6.  Basic  Measurements  and  equipment  re¬ 
quired. — 6.1  Btage  I.  Operations  at  vapor 
balance  systems. 

6.1.1  Basic  measurements  required.  The' 

sampling  points  are  numbered  and  shown 
in  Figure  1.  Some  measurements  are  noted 
as  optional.  These  are  not  necessary  in  the 
determination  of  emission  rate,  but  can 

assist  in  evaluating  the  performance  of  the 
vapor  recovery  system. 

System  Point  Measurements  Necessary 

1  (vent  outlet  for  Volume  of  vapors  ex¬ 
underground  hausted. 

tank). 

2  (underground  Temperature  of  liquid; 

tank) .  volume  of  liquid. 

3  (bulk  delivery  Temperature  of  liquid 

tank) .  (optional) ;  pressure 

in  tank  (optional); 
check  for  hydrocar¬ 
bon  leaks  at  all  con¬ 
nections. 

6.1.2  The  equipment  required  for  the 
basic  measurements  are  listed  below.  Alter¬ 
native  equipment  may  be  used  subject  to 
the  approval  by  the  Administrator. 


Equipment  and 
Sample  point  specifications 

1  -  1  gas  volume  meter  (3 

bfm). 

2  -  1  flexible  thermocouple 

with  readout  (range 
0-160”  F). 

3  _  1  flexible  thermocouple 

with  readout  (range 
0-150” F) . 

1  0-10”  H„0  manometer. 
1  portable  combustible 
gas  detector  (at  least 
0-100%  lower  explo¬ 
sive  limit  range). 

6.2  Stage  II  operations  at  vapor  balance 
systems. 

6.2.1  Basic  measurements  required  are 
described  below.  Some  measurements  are 
noted  as  optional.  These  are  not  necessary  in 
the  determination  of  emission  rate,  but  can 
be  of  value  in  the  description  and  explana¬ 
tion  of  the  operation  of  the  vapor  recovery 
system.  Referring  to  Figure  1,  the  various 
sampling  points  in  the  system  are  numbered. 

Sample  point  Meisurements  necessary 

4  (dispensing  noz-  Check  for  gasoline  va- 

zle  and  vehicle  por  leaks  around  noz- 

fillneck).  zle-flllneck  interface 

during  refueling; 
temperature  of  vehi¬ 
cle  tank  prior  to  re¬ 
fueling;  hirdrocarbon 
concentration  of  re¬ 
turned  vapors;  tem¬ 
perature  of  returned 
vapors  during  refuel¬ 
ing  (optional);  tem¬ 
perature  of  dispensed 
gasoline  during  re¬ 
fueling;  static  pres¬ 
sure  at  nozzle  fillneck 
Interface  during  re¬ 
fueling  and  leak 
check. 

(vapor  return  Volume  of  gasoline  va¬ 
line).  pors  returned  during 

refueling;  volume  of 
leak  during  leak 

check  static  pressure 
(optional). 

(gasoline  meter  Volume  of  gasoline  dis- 
and  pump) .  pensed  for  each  ve¬ 

hicle;  volume  of  gas¬ 
oline  dispensed  dur¬ 
ing  test  period. 

Xvent  outlet  for  Volume  of  vapors  ex¬ 
underground  hausted  via  solenoid 

tank).  valve  device  (Figure 

3) ;  hydrocarbon  con¬ 
centration  of  ex¬ 
hausted  vapors. 

(underground  Temperature  of  liquid 
tank) .  in  underground  tank 

(optional) ;  volume 
of  liquid;  sample  for 
Reid  vapor  pressure 
analysis. 

6.2.2  The  equipment  required  for  the 
basic  measurements  are  listed  below.  Alter¬ 
native  equipment  may  be  used  subject  to 
approval  of  the  Administrator. 

Equipment  and 
Sample  point  specifications 

41 _  1  portable  combustible 

gas  detector  (at  least 
0-100%  of  lower  ex¬ 
plosive  limit  range); 
3  flexible  thermo¬ 
couples  (range  0-150° 
F)  and  recwders;  1 
total  bjrdrocarbon 
analyzer  and  recorder 
equipped  to  readout 


Equipment  and 
Sample  point  specifications 

0-100%  HC  as  pro¬ 
pane  (FID  or  NDIR 
types  are  recom¬ 
mended);  1  pressure 
sensor,  transducer, 
and  recorder. 

5’ -  1  gas  volume  meter  in 

vapor  return  line  (3 
cfm);  1  gas  volume 
meter  and  vapor 
pump  in  leak  check 
vapor  line  (see  Fig¬ 
ure  4). 

1  — - -  1  gas  volume  meter  (3 

cfm) ;  1  pressure- 

vacuum  solenoid 
valye  system  (Figure 
3);  1  total  hydrocar¬ 
bon  analyzer  and  re¬ 
corder  equipped  to 
readout  0-100%  HC 
as  propane  (FID  or 
NDIR  types  are  rec¬ 
ommended). 

2  -  1  flexible  thermocouple 

with  readout  (0-100” 
F  rqnge);  1  gasoline 
sample  thief  (ASTM 
D-270). 

^Equipment  indicated  is  required  at  each 
pump  being  ter.ted. 

6.3  Stage  I  operations  at  vacuum  assisted 
systems. 

63.1.  Basic  measurements  required  are 
described,  below.  Referring  to  Figure  2,  the 
sample  points  are  numbered.  The  measure¬ 
ments  indicated  provide  for  the  Inclusion  of 
.the  secondary  control  device  efficiency.  These 
are  not  required  to  determine  compliance 
with  an  applicable  subpart  if  it  can  be 
shown  through  volume  measurements,  that 
the  secondary  control  device  is  not  needed 
to  comply  with  the  req>ective  subpart.  " 

Sample  Point  Measurements  Necessary 

1  (inlet  to  control  Hydrocarbon  concen- 

device) .  tration. 

2  (exhaust  vent  of  Vcfiume  of  exhaust  va- 

control  device) .  pors;  hydrocarbon 

concentrations. 

3  (underground  Check  for  hydrocarbon 

tank  vmit).  v^or  leaks. 

4  (underground  Tmnperature  of  liquid 

tank).  (optional);  volume 

of  liquid. 

5  (tank  of  bulk  Temperature  of  liquid 

delivery  truck).  (optional);  pressure 

(optlimal);  check  for 
hydrocarbon  vapor 

leaks  at  all  connec¬ 

tions. 

6.3.2  The  equipment  required  for  the 
basic  measurements  are  listed  below.  Alter¬ 
native  equipment  may  be  used  subject  to 
the  approval  of  the  Administrator. 

Equipment  and 
Sample  point  specifications 

1  _  1  Total  hydrocarbon 

analyzer  with  record¬ 
er  equipped  to  read¬ 
out  0-100%  HC  as 

propane  (FID  or 
NDIR  types  are  rec¬ 
ommended)  . 

2  _  1  Volume  dry  gas  meter 

(size  depends  on  flow 
rate);  1  total  hydro¬ 
carbon  analyzer  with 
recorder  equipped  to 
readout  0-100%  HC 
as  pr(^>ane  (FID  or 

NDIB  types  are  rec¬ 

ommended)  . 

S . .  Plastic  bags  (1-5  ft^). 
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Equipment  and. 
Sample  point  speciflcatUma 

4 _  1  Flexible  thermocou¬ 

ple  with  readout 
(range  0-100*  F) . 

6 _  1  Flexible  thermocou¬ 

ple  with  readout 
(range  0-100*  F) ;  1 
0-10”  HjO  manome¬ 
ter:  combustible  gas 
detector  (0-100% 

.  LEL). 

1  Total  hydrocarbon 
analyzer  with  record¬ 
er  equipped  to  read¬ 
out  0-100%  HC  as 
propane  (FID  or 
NDIR  types  are  rec¬ 
ommended)  . 

6.4  Stage  II  operations  at  vacuum  assisted 
systems. 

6.4.1  Basic  measurements  required  are 
described  below.  Referring  to  Figure  2,  the 
various  sampling  points  in  the  system  are 
numbered. 

Sample  point  Measurements  necessary 

6  (Dispensing  Temperature  of  vehicle 

nozzle) .  tank  gasoline  prior  to 

refueling  (optional); 
check  for  gasoline  va¬ 
por  leaks  around  noz- 
zle-flllneck  interface 
during  refueling  with 
combustible  gas  de¬ 
tector;  hydrocarbon 
concentration  of  re¬ 
turned  vapors;  tem¬ 
perature  of  dispensed 
liquid  (optional); 
temperature  of  re¬ 
turned  vapors  (op¬ 
tional)  . 

7  (Vapor  return  Volume  of  returned  va¬ 
line).  pors;  pressure  in  va¬ 

por  return  line  (op¬ 
tional)  . 

8  (Gas  meter  and  Volume  of  gasoline  dis- 

pump).  pensed  during  test 

period;  volume  of 
gasoline  dispensed  for 
each  vehicle  used 
during  test. 

1  (Inlet  to  second-  Volume  of  gasoline  va- 

ary  control  de-  pors  returned  to  con- 
vice)  .  trol  device;  hydro¬ 

carbon  concentration 
of  inlet  vapors. 

2  (Exhaust  vent  of  Volume  of  exhaust  va- 

control  device).  pors;  hydrocarbon 

concentration  of  ex¬ 
haust  gases. 

3  (Underground  Check  for  gasoline  va- 

tank  vent) .  por  leaks. 

4  (Underground  Temperature  of  liquid 

tank).  in  underground  tank 

(optional) ;  volume 
of  liquid:  sample  for 
Reid  vapor  pressure 
analysis. 

6.4.2  The  equipment  required  for  the 
basic  measurements  are  listed  below.  Al¬ 
ternative  equipment  may  be  used  subject  to 
the  approval  of  the  Administrator. 

Equipment  and 

Sample  point  Specifications 

8 _  3  Flexible  thermocou¬ 

ples  (range  0-150*  F) 
and  recorders:  1  por¬ 
table  combustible  gas 
detector  (at  least  O- 
100%  lower  explosive 
limit) ;  1  total  hydro¬ 
carbon  analyzer  with 
recorder  equipped  to 


Equipment  and 

Sample  point  specifications 


readout  0-100%  HC 
as  propane  (FID  or 
NDIB  types  are  rec¬ 
ommended)  . 

7 _  1  Volume  dry  gas  meter 

(size  depends  on  flow 
rate). 

1  _  1  Volume  dry  gas  meter 


(size  depends  on  flow 
rate);  1  total  hydro¬ 
carbon  analyzer  and 
recorder  equipped  to 
readout  0-100%  HC 
as  propane  (FID  or 
NDIR  types  are  rec¬ 
ommended)  . 

2  _  1  Volume  dry  gas  meter 

(size  depends  on  flow 
rate);  1  total  hydro¬ 
carbon  analyzer  and 
recorder  equipped  to 
readout  0-20%  HC  as 
propane  (FID  or 
NDIR  types  are  rec¬ 
ommended)  . 


3  _  Plastic  bags  (1-5  ft*). 

4  _  1  flexible  thermocouple 

and  readout  (range 
0-100°  F);  1  gasoline 
sample  thief  (ASTM 
I>-270) . 


7.  Test  procedures. 

7.1  Stage  I  operations  at  vapor  balance 
systems. 

7.1.1  Preparations  for  the  testing  include 
the  following: 

7. 1.1.1  On  the  exhaust  vent  of  the  under¬ 
ground  tank  connect  a  dry  gas  meter. 

7.1.2  Measurements  and  data  required  for 
evaluating  the  bulk  tank  truck  drop  include 
the  following: 

7. 1.2.1  Record  the  temperature  of  the 
liquid  in  the  bulk  tank  of  the  truck  (op¬ 
tional  ) . 

7.1.2.2  Attach  a  0-10”  H„0  manometer  to 
the  vapor  return  manifold 'on  the  truck  so 
as  to  monitor  and  record  the  pressure  inside 
the  tank  during  the  drop  (optional). 

7. 1.2.3  Record  the  temperatures  (op¬ 
tional)  and  volumes  of  the  liquid  in  the  un¬ 
derground  tanks  that  are  to  receive  the  gas¬ 
oline  delivery. 

7.1 .2.4  Record  the  time  (optional)  re¬ 
quired  for  the  drop  and  record  the  volume 
of  liquid  transferred. 

7.1.2.5  During  the  transfer  monitor  all 
hose  connections  with  the  combustible  gas 
detector  and  record  any  incidents  of  leaks. 
Record  any  incidents  of  spillage  and  estimate 
amounts. 

7.1. 2.6  Record  any  volume  vented  from 
the  underground  tank  vent. 

7.1.2.7  During  the  gasoline  transfer,  record 
the  pressure  inside  the  tank  of  the  bulk  de¬ 
livery  truck  (optional) . 

7. 1.2.8  Ten  minutes  after  transfer  hoses 
are  disconnected,  record  volumes  and  tem¬ 
peratures  (optional)  of  the  underground 
tanks.  Record  volume  indicated  by  tank  dip¬ 
stick  and  by  truck  drivers  manifest.  Values 
should  agree  within  ±2%. 

7.1. 2.9  Record  the  volume  of  gasoline  dis¬ 
pensed  to  vehicles  during  the  bulk  gasoline 
transfer. 

7.1.2.10  Record  the  ambient  temperatine 
and  pressure.  Ambient  temperature  shall  be 
measured  with  an  asnlrated  thermometer. 

7.2  Stage  II  operations  at  vapor  balance 
systems. 

7.2.1  Preparations  for  the  testing  Include 
the  following: 

7.2.1. 1  Connect  a  gas  volume  meter  into 
the  vapor  return  line  (sample  point  5  on 
Figure  1).  If  necessary,  connect  a  liquid 


trap  upstream  of  the  volume  meter  in  the 
vapor  return  line.  To  the  outlet  side  of  the 
gas  volume  meter,  attach  a  thermometer 
(0-150*  F  range). 

7.2.1 .2  Upstream  of  the  gas  voliune  meter 
in  the  vapor  return  line  place  a  flow  shut-off 
valve  and  a  Tee-pipe  fitting  of  the  same  size 
or  larger  as  the  I.D.  of  the  vapor  return  hose. 
To  the  remaining  leg  of  the  Tee  fitting  con¬ 
nect  a  flow  control  valve,  a  gas  volume  meter 
and  a  propane  source.  Make  all  connections 
leak-tight.  (See  Figure  4  for  equipment  ar¬ 
rangement.) 

7.2.1 .3  Between  the  hoses  and  the  dis¬ 
pensing  nozzle  (sample  point  4  on  Figure  1) 
place  a  connector  that  allows  for  the  in¬ 
sertion  of  a  thermocouple  in  the  liquid  dis¬ 
pensing  line.  This  must  be  leak-tight.  A 
similar  thermocouple  connection  in  the  vapor 
return  line  is  optional.  A  second  tap  in  the 
vapor  return  line  connection  for  a  sample 
hose  is  necessary  for  the  THC  analyzer,  and 
recorder.  The  size  and  weight  of  these  mani¬ 
folds,  connectors  and  sample  lines  should  be 
kept  to  a  minimum  in  order  to  minimize  any 
effect  such  equipment  may  have  on  nozzle 
collection  efficiency. 

7.2.1. 4  Attach  flexible  thermocouples  so 
that  the  dispensed  gasoline  temperature  and 
the  returned  vapor  temperature  (optional) 
are  detected.  Connect  these  thermocouples  to 
recorders  so  that  records  of  the  temperatures 
are  kept  during  refueling. 

7.2. 1.5  Connect  to  the  second  tap  in  the 
vapor  retimn  hose  nozzle  connection  a  sample 
line  for  a  total  hydrocarbon  analyzer. 

7.2. 1.6  The  dispensing  nozzle  is  to  be 
modified  also  as  to  allow  measurement  of 
the  static  pressure  at  the  nozzle -flllneck  in¬ 
terface.  This  pressure  tap  should  be  placed 
no  farther  than  0.5  inch  from  the  point  at 
which  the  nozzle  vapor  recovery  seal  meets 
the  vehicle  flllneck  and  is  to  be  placed  up¬ 
stream  (on  the  vehicle  tank  side)  of  this  in¬ 
terface.  The  tap  shall  not  Interfere  with 
the  flow  of  vapors  into  the  vapor  return  noz¬ 
zle.  A  pressure  transducer  and  recording 
instrument  should  be  connected.  The  addi¬ 
tion  of  the  pressure  tap  to  the  nozzle  may  be 
completed  prior  to  the  required  90-day  re¬ 
liability  perio.d  as  at  the  beginning  of  the 
test  period.  In  either  case,  no  seals,  boots,  or 
other  nozzle  parts  directly  Involved  in  the 
collection  of  displaced  vapors  shall  be  re¬ 
placed  on  the  dispensing  nozzle  prior  to  the 
vehicle  refueling  test  period. 

7.2. 1.7  At  the  outlet  of  the  underground 
vent  (sample  point  1  on  Figure  1)  connect 
a  pressure  sensitive  solenoid  valve  system 
(Figure  3)  that  routes  in -breathing  and 
out-breathing  through  different  ports.  Ar¬ 
range  pressure  switches  so  that  one  opens 
one  solenoid  valve  at  a  negative  pressure  and 
the  other  pressure  switch  opens  another 
valve  at  a  positive  pressure.  These  pressures 
should  be  equal  and  each  less  than  0.1  inches 
of  water.  On  the  out-breathing  port  of  this 
valve  connect  a  gas  volume  meter  with  a 
tap  on  the  outlet  side  for  a  total  hydrocar¬ 
bon  analyzer  sample.  Connect  the  THC  ana¬ 
lyzer  and  recorder. 

7.2. 1.8  Calibrate  and  span  all  instruments 
according  to  the  steps  outlined  in  section  9. 

7.2. 1.9  On  each  day  of  the  testing  record 
initial  and  final  volume  readings  from  all 
pumps  at  the  service  station.  Record  initial 
and  final  underground  tank  temperatures 
(optional)  and  volumes.  The  total  volume 
shown  dispensed  on  the  dispensers  and  the 
volume  difference  indicated  by  initial  and 
final  underground  tank  readings  must  agree 
within  ±5%.  If  agreement  cannot  be  at¬ 
tained  or  the  reason  for  disagreement  not 
determined,  the  test  may  be  voided.  (Sample 
points  6  and  2  on  Figure  1.) 

7.2.1.10  At  the  beginning  of  the  testing 
period  determine  the  liquid  flow  rate  of  the 
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nozzles  to  be  used  In  the  testing  in  each  of 
the  latched  positions.  This  shall  be  done  by 
pumping  at  least  10  gallons  of  gasoline  In 
each  latched  position  and  recording  the 
amount  of  gasoline  pumped  and  the  elapsed 
times  for  the  pumping.  This  determination 
shall  be  performed  at  a  time  when  no  other 
test  product  dispensers  at  the  station  are 
being  operated.  The  gasoline  should  be  dis¬ 
pensed  Into  a  container  that  allows  the  dis¬ 
pensing  nozzle  to  be  latched  into  position 
allowing  the  return  of  gasoline  vapors  Into 
the  control  system.  Disturbance  of  the  con¬ 
trol  system  balance  by  dispensing  gasolines 
without  vapor  return  and  allowing  ingestion 
of  air  at  the  underground  tank  vent  should 
be  avoided. 

7.2.1.11  At  the  beginning  of  the  te.sting 
period  and  every  hour  during  the  testing 
period,  record  the  ambient  temperature  end 
pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  the  radiation  effects  of  sun¬ 
light. 

7.2.1.12  At  the  beginning  of  the  test  pe¬ 
riod,  obtain  a  gasoline  sample  from  the 
underground  tank  under  test  according  to 
procedure  outlined  in  ASTM  D-270,  part  27. 
Have  the  sample  analyzed  to  determine  Retd 
Vapor  Pressure  according  to  ASTM  D-323. 

7.2.2  Procedures,  measurements,  and 
data  required  for  each  vehicle  used  for  the 
vehicle  refueling  test  Include  the  following: 

7.2.2. 1  Record  license  number.  State  of 
registration,  make,  model,  and  year  of  each 
car  tested. 

7.2 .2 .2  Measure  and  record  the  tempera¬ 
ture  of  the  gasoline  In  the  tank  of  the  ve¬ 
hicle.  Care  must  be  taken  to  assure  that 
the  liquid  temperature,  not  the  vapor  space 
temperature,  is  determined.  A  device  con¬ 
sisting  of  a  stiff  3  or  4  foot  tygon  tube  and  a 
squeeze  bulk  works  well  for  this.  TThe  thermo¬ 
couple  Is  located  In  one  end  of  the  tube 
and  the  squeeze  bulb  on  the  other  end.  For 
meastnements,  the  thermocouple  end  of  the 
tube  is  inserted  Into  the  vehicle  tank.  The 
squeeze  bulb  is  then  used  to  draw  liquid  Into 
the  tube;  visible  Inspection  assures  that  the 
tube  and  thermocouple  are  Inserted  Into 
the  liquid. 

7.2.2.3  Insert  the  gasoline  dispensing  noz¬ 
zle  into  the  vehicle  fillneck  so  that  the  noz¬ 
zle  Is  latched  into  position  and  refueling  can 
be  performed  In  a  hands-off  mode.  With  the 
dispensing  pump  turned  off,  preset  the  dis¬ 
pensing  nozzle  handle  to  the  desired  dis¬ 
pensing  rate  position. 

7.2.2.4  Prior  to  refueling,  open  the  vapor 
line  shut-off  valve  and  close  tightly  the  flow 
control  valve  (See  Figure  4) .  Record  the  Ini¬ 
tial  return  vapor  line  gas  volume  meter  read¬ 
ing.  Begin  dispensing  by  turning  the  dis¬ 
penser  on. 

7.2.2.5  During  the  refueling  operation, 
continuously  record  the  hydrocarbon  con¬ 
centration  of  the  vapors  returning  through 
the  dispensing  nozzle,  the  temperature  of  the 
dispensed  liquid,  and  the  static  pressure  at 
the  nozzle-fiUneck  Interface  (at  least  every 
15  seconds) .  At  Intervals  of  5.0  gallons  dis¬ 
pensed  liquid  volume,  record  the  return  va¬ 
por  gas  volume  meter  reading  (optional). 

7.2.2.6  During  refueling  check  around  the 
vehicle  flllneck-nozzle  Interface  with  the 
combustible  gas  detector,  the  sample  inlet 
held  approximately  1  cm  from  the  Interface. 
Explore  with  the  sample  probe  the  entire  pe¬ 
riphery  dttrlng  the  complete  refueling  opera¬ 
tion.  Record  any  Incidents  of  detectable  leaks 
of  hydrocarbon  vapors. 

1. 2.2.1  After  the  automatic  shut-off  of  the 
dispensing  nozzle  or  completion  of  a  partial 
filling  operation  (more  than  10  gallons,  but 
less  than  a  flll-up) ,  record  the  gallons  of  gas¬ 
oline  dispensed  and  the  final  vcflume  read¬ 
ing  of  the  gas  volume  meter.  Record  the  tem¬ 
perature  of  the  returned  vapor  at  the  outlet 
side  of  the  gas  volume  meter. 


7.2.2 .8  After  the  completion  of  liquid 
dispensing,  leave  the  dispensing  nozzle  In 
place  on  the  vehicle  fillneck.  Close  tightly 
the  vapor  line  shut-off  valve  (See  Figure  4) . 
Open  the  propane  source  In  the  leak  rate 
system  and  adjusts  the  flow  control  valve 
until  the  static  pressure  at  the  nozzle-flllneck 
Interface  is  2.0”  H.O  (Inches  of  water).  A 
vapor  leak  Is  indicated  by  movement  of  the 
gas  volume  meter  for  leak  measurement. 
Should  a  leak  exist,  record  a  leak  volume  and 
a  time  interval  of  no  less  than  0.1  ft*  (cubic 
feet)  or  l.O  minute,  whichever  Is  greater. 
Determine  a  leak  rate  while  maintaining  the 
2.0”  HO  pressure  at  the  nozzle-flllneck  In¬ 
terface.  Repeat  the  above  steps  for  pressure 
of  1.0,  0.5,  and  0.1”  HO.  Should  no  leak 
exist  at  2.0”  H-O  pres.sure,  record  the  fact 
and  continue  to  step  7.2.2.9. 

7.2.2.9  Turn  off  the  dispen-sing  pump,  re¬ 
move  the  dispensing  nozzle  from  the  vehicle 
fillneck  and  proceed  to  the  next  vehicle. 

7.3  Stage  I  operations  at  vacuum  assisted 
systems. 

7.3.1  Preparations  for  testing  Include  the 
following : 

7.3. 1.1  Where  pos.sible,  connect  to  the  ex¬ 
haust  vent  of  the  control  device  (sample 
point  2  of  Figure  2)  a  gas  volume  meter.  In 
cases  where  extreme  temperatures  or  other 
conditions  (see  paragraph  7.3.2.13)  prohibit 
use  of  a  gas  volume  meter  on  the  exhaust 
vent,  connect  a  volume  meter  into  the  system 
so  as  to  obtain  a  volume  measurement  of  the 
gas  to  be  processed  by  the  control  equipment. 

7. 3. 1.2  Connect  to  the  exhaust  vent  of  the 
control  system  a  THC  analyzer  and  recorder 
capable  of  measuring  0-20%  HC  as  propane. 
For  those  systems  with  a  volume  measure¬ 
ment  of  process  equipment  Inlet  gas  con¬ 
nect  a  second  THC  analyzer  and  recorder  at 
the  point  of  the  volume  measurement.  Attach 
a  temperature  sensor  so  as  to  obtain  a  sample 
gas  temperature. 

7.3. 1.3  Over  any  undergroimd  vent  with 
or  without  a  pressure-vaccum  valve,  attach  a 
plastic  bag  effectively  capturing  any  leakage 
from  the  vent.  (Sample  point  3  of  Figure  2) 

7.3.2  Measurements  and  data  required  for 
evaluating  the  bulk  tank  truck  delivery  in¬ 
clude  the  following; 

7.3.2. 1  Record  the  temperature  of  the 
liquid  In  the  bulk  tank  of  the  truck, 
(optional ) 

7.3.2.2  Attach  a  0-10”  H^O  manometer 
to  the  vapor  return  manfold  on  the  truck  so 
as  to  monitor  the  pressure  inside  the  tank 
during  the  delivery,  (optional)  (sample  point 
5  on  Figure  2) 

7.3.2.3  Rec.^ra  the  temperatures  and 
volumes  of  the  liquid  In  the  underground 
tanks  that  are  to  receive  the  gasoline 
delivery. 

7.3.2.4  Record  the  time  (optional)  re¬ 
quired  for  the  drop  and  record  the  volume  of 
liquid  transferred.  Compare  the  volume  de¬ 
livered  as  lndicate<l  by  the  tank  truck  driver’s 
manifest  and  the  volume  measured  with  the 
dipstick.  Tliepe  values  should  agree  within 
±2%. 

7.3.2.5  During  the  transfer  monitor  all 
hose  connections  with  the  combustible  gas 
detector  and  record  any  Incidents  of  leaks. 
Record  any  Incidents  or  spillage  and  estimate 
amounts. 

7.3.2.6  Record  any  volume  vented  from 
the  control  device  and  the  corresponding 
THC  concentration  and  temperature.  For 
units  with  no  vented  volume  measurement, 
record  inlet  gas  volume,  THC  concentration, 
and  temperature. 

7.3.2.7  Record  any  volume  vented  from 
the  vent  of  the  control  device  and  record  the 
corresponding  concentration. 

7.3  i!  .8  During  the  gasoline  transfer,  re¬ 
cord  the  pressure  Inside  the  tank  of  the  bulk 
delivery  truck,  (optional) 


7.3.2.9  After  the  transfer  hoses  are  dis¬ 
connected  record  volumes  and  temperatures 
(c^tlonal)  of  the  underground  tanks. 

7.3.2.10  Record  the  volume  of  gasoline 
dispensed  to  vehicles  during  the  bulk  gas¬ 
oline  transfer. 

7.3.2.11  Record  any  incidents  of  leakage 
from  the  vent  outlet  from  the  underground 
tank  by  noting  filling  of  the  bag  over  the 
vent.  Estimate  the  volume  and  clasped  time 
for  the  leakage. 

7.3.2.12  Record  ambient  temperature  and 
pressure.  Ambient  temperature  shall  be 
measured  with  an  aspirated  thermometer 
shielded  from  the  radiation  effects  of  sun¬ 
light. 

7.3.2.13  Some  secondary  control  systems 
may  employ  large  diameter  exhausts  that  will 
require  other  stack  sampling  techniques  In 
order  to  determine  flow  rates  and  hydrocar¬ 
bon  concentrations. 

7.4  Stage  ll  operations  at  vacuum  assisted 
systems. 

7.4.1  Preparations  for  the  testing  include 
the  following: 

7.4. 1.1  Connect  into  the  vapor  return  line 
of  each  pump  to  be  tested  (sample  point  7  on 
Figure  2)  a  gas  volume  meter.  Attach  a 
temperature  sensor  and  recorder  to  the  out¬ 
let  of  the  gas  volume  meter. 

7.4.1 .2  Between  the  hoses  and  the  dis¬ 
pensing  nozzle  (sample  point  6  on  Figure  2k 
attach  a  connector  in  the  vapor  return  line 
for  connection  to  a  THC  analyzer  and 
recorder. 

7.4. 1.3  Attach  to  the  vapor  return  line 
nozzle  connection  a  sample  line  for  a  total 
hydrocarbon  analyzer  capable  of  measuring 
0-100%  HC  as  propane.  The  ^sample  pump 
for  the  THC  analyzer  should  draw  no  more 
than  300  cubic  centimeters  per  minute  of 
sample.  Arrangements  should  be  made  so 
that  the  sample  line  may  be  disconnected 
from  the  vapor  return  line  when  no  refueling 
Is  in  progress. 

7.4. 1.4  Connect  to  the  Inlet  to  the  second¬ 
ary  control  system  (sample  point  1  on  Figure 
2)  a  dry  gas  flow  meter.  Determine  approxi¬ 
mately  what  the  flow  rate  will  be  in  this  line 
and  choose  an  appropriately  sized  meter.  At¬ 
tach  a  tap  for  sample  hose  on  the  outlet  of 
the  volume  meter. 

7.4. 1.5  Connect  to  the  tap  a  THC  analyzer 
capable  of  measuring  0-100%  HC  as  propane. 
The  analyzer  sliould  be  equipped  with  a  re¬ 
corder. 

7. 4. 1.6  Connect  to  the  exhaust  vent  of  the 
secondary  coirtrol  device  (sample  point  2  of 
Figure  2)  an  appropriately  sized  dry  gas  flow 
meter.  Attach  a  tap  for  a  sample  hose  to  the 
outlet  of  the  volume  meter. 

7.4. 1.7  Connect  to  the  tap  a  THC  analyzer 

with  recorder  capable  of  measuring  0-20% 
HC  as  propane.  , 

7.4. 1.8  Over  any  underground  vent  with  or 
without  a  pressure  vacuum  valve,  attach  a 
plastic  bag  effectively  capturing  any  leaks 
from  the  vent.  (Sample  point  3  of  Figure  2) 

7.4. 1.9  Calibrate  and  span  all  Instruments 
as  outlined  in  Section  9. 

7.4.1.10  At  the  beginning  of  the  test 
period,  obtain  a  gasoline  sample  from  the 
underground  tank  under  test  according  to 
ASTM  D-270,  part  27.  Analyze  the  sample  to 
determine  the  Reid  Vapor  Pressure  accordiiig 
to  ASTM  D-323. 

7.4.2  Measurements  and  data  required  for 
determining  system  emission  rates  during 
vehicle  refueling  include  the  following; 

7.4.2. 1  Record  the  temperature  (optional) 
of  the  liquid  In  each  imderground  tank  as 
well  as  volume.  (Sample  point  4  on  Figure  2.) 

7.4.2.2.  Each  day  of  the  test  record  the 
initial  liquid  volume  readings  on  each  pump 
at  the  service  station  at  the  beginning  of 
the  test.  Each  day,  record  the  final  liquid 
volume  pump  readings  at  the  completion  of 
the  test  day.  The  volumes  dispensed  indi¬ 
cated  by  pump  reading  and  by  dipstick  read- 
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Ings  should  agree  within  ±5%.  If  the  under¬ 
ground  tank  Is  under  pressure  by  the  control 
system,  make  the  appropriate  correction  In 
the  dipstick  reading. 

7.4.2.3  Record  the  Initial  volume  readings 
from  the  dry  gas  volume  meters  at  the  Inlet 
and  outlet  of  the  secondary  control  device  at 
the  beginning  of  the  test. 

7.4.2.4  At  the  beginning  of  the  testing 
period  and  each  hour  during  the  testing 
period,  record  the  ambient  temperature  and 
pressure.  Ambient  temperature  shall  be  mea¬ 
sured  with  an  aspirated  thermometer  shielded 
from  the  radiation  effects  of  sunlight. 

7.4.2.5  Record  license  number.  State  of 
registration,  make,  model  (optional),  and 
year  of  each  car  tested. 

7.4.2.6  Measure  and  record  the  tempera¬ 
ture  of  the  gasoline  In  the  tank  of  the  vehicle 

(optional).  ^  , 

7.4 .2.7  Prior  to  refueling  record  the  initial 

dry  gas  meter  reading. 

7  4  2  8  Time  the  refueling  operation  so  as 
to  obtain  the  total  time  Interval  for  dis¬ 
pensing  gasoline  (optional)  and  the  total 
time  Interval  that  the  nozzle  is  attached  to 
the  vehicle  fillneck  (optional) . 

7.4.2.9  After  the  refueling  operation  he- 
gins  record  the  pressure  In  the  vapor  return 

line  (optional).  .  . 

7.4.2.10  During  refueling,  check  around 
the  vehicle  flllneck-nozzle  Interface  with  the 
combustible  gas  detector  with  the  sarnple 
Inlet  held  approximately  1  cm  from  the  Inter¬ 
face.  Explore  with  the  sample  probe  the  en¬ 
tire  periphery  during  the  complete  refueling 
operation  and  at  least  ten  seconds  after  shut¬ 
off.  Record  any  Incidents  of  detectable  leaks 
of  hydrocarbon  vapors  and  the  magnitude  In 
terms  of  percent  of  lower  explosive  limit. 
Record  the  highest  explosimeter  reading  (ex¬ 
pressed  as  %  LEL)  which  occurs  for  a  dura¬ 
tion  of  10  seconds  or  more. 

7.4.2.11  At  the  end  of  the  refueling,  re¬ 
cord  the  volume  of  gasoline  dispensed  and 
the  final  volume  reading  on  the  dry  gas 
meter.  Record  the  average  hydrocarbon 
concentration  from  the  total  hydrocarbon 
analyzer. 

7.4.2.12  Record  any  incidents  of  spillback 
or  spillage  (as  defined  In  any  applicable  sub¬ 
part)  and  estimate  amounts. 

7.4.2.13  Monitor  and  record  the  HC  con¬ 
centration  of  vapors  at  the  Inlet  and  the  out¬ 
let  of  the  secondary  control  device.  Keep  a 
record  of  volume  readings  associated  with 
any  changes  In  HC  concentration.  Keep  a 
record  of  process  equipment  operation  In 
relation  to  dispensed  gasoline  volume.  Proc¬ 
ess  equipment  emission  monitoring  must 
coincide  with  dispensing  operation.  That  Is, 
if  the  control  system  utilizes  a  vapor  holding 
tAnif  for  storing  vapors  collected  during  dis¬ 
pensing,  the  process  equipment  testing  must 
be  continued  until  all  vapors  from  the  dis¬ 
pensing  test  period  have  been  processed. 

8.  Calculaticms — 8.1  Stage  I  operations  at 
vapor  balance  systems. 

8.1.1  Terminology. 

C — Concentration  of  hydrocarbon  (%/100  on 

propane) . 

E — Control  efficiency  ( % ) . 

Af — ^Mass  of  hydrocarbons  (g) . 

M/L — ^Mass  of  vapor  per  liquid  volume 

(g/gal). 

P — Pressure  (In  Hg) . 

T — Temperature  ("P). 

>  V— Volume  (ft») , 
a — Atmospheric. 

e — ^Vent  exhaust  from  underground  tank. 

/ — Pinal  resMllng. 
i — ^Initial  reading. 
k — Leak  not  measured. 

1 — Gasoline  liquid. 


m — ^Mass. 

tt — ^Underground  tank. 

V — ^Volume. 

17.71  Temperature  and  pressure  correc¬ 
tion  factor. 


61.6 — Hydrocarbon  fraction  to  mass  density 

conversion  factor  ( 100  g/  (scf  % ) ) . 

460 — Correction  to  Rankin  degrees  ( *  P) . 

7.481 — Gallons  per  cubic  foot  (gal/ft^) . 

8.1.2  Determine  for  the  bulk  loading  eval¬ 
uation: 

8. 1.2.1  The  volume  of  hydrocarbon  vapors 
exhausted  from  the  underground  tank  vent 
line. 

V.  =  Vr-Vi  +  V* 

8. 1.2.2  Volume  of  liquid  dropped  from  the 
tank  truck  to  the  bulk  tank  during  the  test 
period  —  Vi.  Compare  the  underground  tank 
readings  before  and  after  the  drop  with  the 
volume  reported  dropped.  If  an  Inconsistency 
occurs,  take  steps  to  correct  the  volume 
value. 

8. 1.2.3  Calculate  the  volume  eflciency. 


E. 


,=  100  [^/-7. 


+  400)1 

+((r„+4C0)J 


8. 1.2.4  Assume  that  the  concentration  of 
hydrocarbon  vapors  emitted  from  the  exhaust 
vent  Is  the  same  as  for  the  vapors  returned 
to  the  tank  truck  so  that  the  mass  efficiency 
Is: 

Ema»s  =  Evol 

8. 1.2.5  Calculate  standard  vapor  volume: 

,  17.71  r.p. 

“  r„+4oo 

8. 1.2.6  Mass  exhausted: 

Af»  =  51.6  V..C. 

8. 1.2. 7  Mass  emission  rate: 

M/L  =  M./Vi 

8.2  Stage  II  operations  at  vapor  balance 
systems. 

8.2.1  Terminology: 

C — Concentration  of  hydrocarbon  (%/100  as 
propane) . 

L — Liquid  volume  (gal). 

M — Mass  Of  hydrocarbon  (g) . 

M/L — Mass  of  vapor  per  liquid  volume 
(g/gal). 

P — Pressure  (In  Hg) . 

R — Dispensing  rate  (gal/min) . 

T — Temperature  (*  P) . 

V — ^Volume  (ft-’’). 

a — Atmospheric. 

b — Baseline. 

d — Dispensed  liquid. 

e — Vent  exhaust  from  underground  tank. 

/ — Pinal  reading. 

i — Initial  reading. 

k — Leak  at  nozzle-fillneck  interface. 

I — Vapor  loss. 
m — Volume  meter. 
p — Leak  pressure  (in  H^O) . 
r — Returned  vapor. 

s — Standard  condition  (70°  P,  29.92  in  Hg). 
t — Time  Interval  (sec). 
u — Underground  tank. 

V — ^Vehicle  tank. 

X — ^Total  vapors  exhausted. 

7.481 — Gallons  per  standard  cubic  foot  (gal/ 
scf) . 

17.71 — Temperature  and  pressure  correction 
factor  ( *  R/ln  Hg) . 

51.6 — Hydrocarbon  fractions  to  mass  density 
conversion  factor  (100  g/(scf  %)]. 

460 — Correction  to  Rankin  degrees  (*  P). 


8.2.2  Determine  for  all  vehicles  u.sed  for 
the  testing. 

8.2.2.1  Volume  of  returned  viqrars. 
V,=V/-Vi 

8.2.2  2  Volume  to  liquid  ratio. 

1  /LrrT.-l.Sl  I+- 
I  d 

8  2.2.3  Dispensing  rate. 


8.2.2.4  Vehicle  tank — dispensed  liquid 
temperature  difference. 

ATr< — T»  — Trf 

8.2.2.5  Standard  returned  vapor  volume. 

17.71  VrPd 
T«+460 

8.2.2.6  Mass  of  hydrocarbon  vapor  re¬ 
turned. 

M,  =  51.6  Vr.Cr 

8. 2. 2. 7  Mass  returned  to  volume  dis¬ 
pensed  ratio. 

(M/L),  =  Mr/Li 

8.2.2.8  Volume  leaked  per  Interval  time 

during  leak  test  at  the  nozzle-fillneck  Inter¬ 
face.  ^ 

Vk/t  at  each  AP  used  for  leak  check. 

8.2.2.9  Establish  a  leak  rate  versus  pres¬ 
sure  curve. 

Vk/t  versus  AP 

8.2.2.10  The  leak  rate  versus  pressure 
curve  and  the  pressure  measured  during  the 
fueling  operation,  the  volume  of  vapor 
leaked  to  the  atmosphere  during  refueling. 

Vk 

8.2.2.11  Standard  leaked  volume. 

„  17.71 

*'  7’d+460 

8.2.2.12  Mass  of  hydrocarbon  vapor  leaked 

Aft  =  51.6  Vk.Cr 

8.2.2.13  Mass  emitted  per  volume  dis¬ 
pensed  ratio. 

{M/L),  =  Mk/Ld 

8.2.3  Establish  a  potential  emissions 
baseline  curve  as  follows: 

8.2.3. 1  Identify  the  vehicles  which  were 
refueled  with  no  vapor  losses,  as  indicated  by 
the  explosimeter  or  by  the  leak  test  following 
the  fueling  operation.  These  vehicles  are 
considered  to  be  baseline  vehicles. 

8.2.3.2  Por  these  vehicles  establish  a 
baseline  curve  of  (M/L)t  as  the  dependent 
variable  and  Tv  —  Td  (aTvd)  as  the  Inde¬ 
pendent  variable.  Other  Independent  vari¬ 
ables,  such  as  fuel  RVP  and  underground 
tank  temperature,  may  be  Included  In  the 
relationship  If  this  can  be  shown  to  provide 
a  better  correlation.  These  are  considered 
optional.  The  curve  shall  be  based  on  a  least 
squares  linear  correlation.  Non-linear  re¬ 
gression  correlations  may  be  substituted  If 
it  can  be  shown  that  a  greater  degree  of  cor¬ 
relation  can  be  obtained. 

8.2.4  To  determine  the  mass  emission  rate 
for  vehicle  refueling  operations  complete  the 
following  steps. 

8.2.4.1  Using  the  baseline  relationship 
established  In  8.2.3  determine  for  each  non- 
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ba<4eline  vehicle,  a  value  for  (M/L)t  at  the 
respective  ATrd.  This  will  be  (Af/t)*. 

8.2  4.2  For  each  vehicle  where  (M/l.)* 
from  step  8.2.2.13  is  greater  than  1.0  g/gal, 
substitute  the  value  for  (M/Z,)»  In  place  of 
(.If  Li,.  That  is: 

(Af  X)r=(.’if/i)6 

8.2 .4 .3  Calculate  a  revised  ma.ss  of  hydro- 
ciu’bon  vapor  emitted  for  each  vehicle  sub¬ 
ject  to  8.2. 4. 2. 

Mk~t,d  (M/h)e 

8.2.4.4  Determine  the  total  volume  of 
gasoline  dispensed  at  the  service  station  dur¬ 
ing  the  testing  period.  If  the  vapor  recovery 
system  Is  such  that  different  gasoline  prod¬ 
ucts  have  separate  vent  lines,  determine  the 
dispensed  volume  only  for  the  product  or 
products  used  for  the  test.  This  value  Is  Ln. 
Compare  the  dally  underground  tank  volume 
readings  with  the  dally  pump  volume  read¬ 
ings.  If  an  Inconsistency  occurs,  determine 
the  correct  value.  These  values  should  agree 
within  ±6%. 

8.2.4.5  Calculate  the  mass  of  hydrocar¬ 
bons  lost  through  the  vent  line  during  the 
test  period.  Include  any  breathing  losses 
while  the  station  Is  closed  If  such  losses  oc¬ 
curred  during  the  test  period. 

Aft  =  51. 6  Vc.C. 

8.2.4.6  Determine  the  average  total  hydro¬ 
carbon  emission  rate: 


M. 

Lu 


8.2  4.7  Determine  the  total  number  of  ve¬ 
hicle  fillings  during  which  spitback  was  re¬ 
corded.  Report  this  number  on  the  basis  of 
number  of  spitback  occurrences  per  100 
fillings. 

8.3  Stage  /  operations  at  vacuum  assisted 
syste7n. 

8.3.1  Terminology. 

C — Concentration  of  hydrogen  (%/TOO  as 
propane). 

E — Control  efficiency  ( % ) . 

L — ^Liquid  volume  (gal). 

Af — Hydrocarbon  mass  (g). 

P — Pressure  (In  Hg) . 

T — Temperature  (°  P). 

V— Volume  (ft3) . 
a — Atmospheric . 
d — Liquid  delivered. 
e — Exhaust  gas. 
f — Pinal  reading, 
t — Initial  reading. 
k — Vapor  leak. 

r — Vapors  entering  control  system, 
s— Standard  conditions  (70°  F  and  29.92  in. 
Hg). 

17.71 — Temperature  and  pressure  correction 
factor  (°  R/ln.  Hg). 

51.6 — Hydrocarbon  fraction  to  mass  density 
conversion  factor  (100  g/(6Cf  %)]. 

460 — Correction  to  Rankin  degree  (*  P). 

0.145 — Hydrocarbon  mass  per  volume— -con¬ 
centration  correction  factor  (g/g) . 

8.3.2  Determine  the  following  for  the 
bulk  loading  evaluation. 

8.3 .2.1  Volume  of  exhausted  hydrocarbon 
vapors  from  the  secondary  process  equip¬ 
ment. 

V.=V/-Vi 


8.3 .2 .2  Standard  volume  of  exhaust  gas. 

..  17.71  F,P, 

•*  r.-f-460 

83.2.3  Mass  of  exhausted  hydrocarbons. 

Afr  =  51.6  (VfC.-f-VtCr) 

Note. — Vt  is  an  estimate  of  the  volume  of 
vapors  leaked  from'  points  In  the  control  sys¬ 
tem  other  than  from  the  exhaust  vent.  Some 
of  these  can  be  measured  directly  with  vol¬ 
ume  meters  or  calibrated  bags. 

8.3.2.4  Determine  the  total  volume  of  gas¬ 
oline  delivered  during  bulk  loading. 

L,, 


8.3.2.5  Calcul-ite  the  mass  emission  rate 
(optional). 


8.3 .2.6  Calculate  mass  efficiency. 

-0.145^^,.] 

8.4  Stage  ll  operations  at  vacuum  assisted 
control  system. 

8.4.1  Terminology. 

C — Concentration  of  hydrocarbons  (%./100 
as  propane). 

E — Control  efficiency  ( % ) . 

L — Liquid  volume  (gal) . 

— Hydrocarbon  mass  (g) . 

Af  L — Mass  of  vapor  per  liquid  volume  (g/ 
gal). 

P — Pressure  (In.  Hg) . 

R — Explosimeter  reading  ( % ,  lOO  LEL) . 

T — Temperattne  (*  F). 

V — ^Vapor volume  (ft*). 
a — Atmospheric. 
d — ^Dispensed  liquid, 
e — Exhaust  vent  emissions. 

/ — Final  reading. 
i — ^Initial  reading. 

k — Leak  at  nozzle-fillneck  interface, 
m — Volume  meter  in  vapor  return  line, 
o — Excess  vapor, 
p — ^Process  equipment  inlet, 
r — Returned  vapor. 

s — Standard  conditions  (70°  F,  29.92  in.  Hg). 
t — ^Total  dispensed  liquid, 
u — ^Underground  tank. 

V — ^Total  returned  vapor. 

X — ^Total  vapors  emitted  to  atmosphere. 

17.71 — ^Temperature  and  pressure  correction 
factor  (•  R/ln. Hg). 

460 — Correction  to  Rankin  degrees  ( *  F) . 

51.6 — ^Hydrocarbon  fraction  to  mass  density 
conversion  factor  ( 100  g/scf  % ) . 

6.90 — Hydrocarbon  fraction  to  mass  density 
conversion  factor  (100  g/gal  %). 

8.4.2  Determine  the  following  variables 
for  vehicle  refueling  evaluation. 

8.4.2. 1  Volume  of  vapors  returned  tor 
each  vehicle  used  during  the  test  period. 

Vr  =  Vrr-Vri 

8.4.2.2  Standard  volume  of  returned  gases 
for  each  automobile. 

17.71  VrPa 
T. -1-460 

8.4.2.3  Mass  of  returned  vapor  for  each 
automobile. 

Afr  =  51.6  Vr.C, 


8.4.2.4  For  those  vehicle  fillings  that  had 
explosimeter  readings  of  10  seconds  dura¬ 
tion  or  longer  In  excess  of  0.1  LEL,  the  fol¬ 
lowing  table,  Table  8-1,  is  to  be  used  to  esti¬ 
mate  the  leakage  volume.  Vk  for  each  vehicle. 


Table  8  -1 


Maximum  explosimeter  Leakage 

reading;  volume 

R .  Vk  (gal) 

R^O.l  LEL«. 0 

0.1  LEL^R^O.5  LEL...... _  0.10  Lti 

0.5  LEL<B<1.0  LEL .  0.35  Ld 

1.0  LEL<R _  1.50  Ed 


8.4.2.5  Calculate  the  estimated  hydrocnr- 
bon  mass  leakages  for  each  vehicle. 

Afk  =  8.90  VkCr 

8.4  2.6  Sum  the  estimated  hydrocarbon 
mas.s  leak.ages. 

SA/r 


8.4  2.7  Mass  per  volume  of  liquid  for  each 
automobile. 

(.1/  />),  =  ^ 

L<l 


8.4.2  8  Average  (Af/L)  I 

(A7.7>)r  = 


LMr 


8.4. 2.9  Volume  of  vapors  flowing  to  inlet 
of  control  device. 


V,=:Vkt-Vpt 

8.4.2.10  Standard  volume  of  vapors  flow¬ 
ing  to  proce.ssing  equipment. 

..  _  17.71  FpP,. 

"*  r„-f460 

8.4.2.11  Mass  of  vapors  at  inlet  of  proc¬ 
essing  equipment. 

Af,.  =  51.6  V,„Cp 


8.4.2.12  Total  volume  of  liquid  dispensed 
during  test  period  from  dispenser  readings 
and  underground  tank  measurements. 

Lt 

8.4.2.13  Ma.ss  per  volume  of  liquid  at  inlet 
of  processing  equipment. 

8.4.2.14  Volume  of  exhau.sted  gases  from 
control  system. 

v,  =  v,f  V.i 

8.4.2.15  Standard  volume  of  exhausted 
gases 

17.71  V.Pa 
‘  T, -1-460 

Note. — If  the  temperature  and/or  pressure 
of  the  gas  meter  at  the  exhaust  of  the  proc¬ 
essing  equipment  Is  substantially  different 
from  ambient  conditions,  substitute  the 
proper  values  for  Pa  and  Ta. 

8.4.2.16  Mass  of  exhausted  vapors. 

Af,=51.6  Vr.Ca 

8.4.2.17  Ma.s.s  emitted  per  volume  of  liquid 
dispensed ; 

(M  L),  =  M„/L^ 

8.4.2.18  Volume  of  vapors  returned  p-tr 
volume  of  liquid  dispensed  average: 

TvJTyr^'LVr 

8.4.2.19  Total  volume  of  vapors  returned 
from  all  pumps  during  test  period; 

Vv=zLt  (V/L), 

8.4.2.20  If  the  vapor  recovery  system  uses 
the  underground  tanks  as  holdli^  tanks  for 
some  of  the  collected  vapor,  cuculate  the 
volume  excess  to  be  processed: 

V,,  =  V,-0.1337L» 
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If  all  the  vapors  collected  during  refueling 
operations  are  processed  by  the  control  sys¬ 
tem — 

V,o-Vw 


8.4.2.21  Compare  Vr  and  Vp«. 

If  Vr<>Vp,  substantial  leaks  may  exist  In 
the  control  system  or  In  the  underground 
piping.  If  Vpo  exceeds  1.2  Vp,  the  test  results 
shall  be  considered  invalid. 

8.4.2.22  Efficiency  of  processing  equip¬ 
ment  (optional). 


(MIDr 

{MIDr 


8.4.2.23  Determine  the  total  number  of 
vehicle  fillings  during  which  spitback  was 
recorded.  Report  this  number  on  the  basis 
of  number  of  spitback  occurrences  per  100 
fillings. 

8.4.2.24  Mass  emission  rate. 


{MIL).= 


EL, 


9.  Calibrations  and  Specifications.  The 
following  calibration  procedures  shall  be 
performed  and  records  documentation  and 
the  calibration  shall  be  made  and  retained. 

9.1  Volume  meters.  A  minimum  of  five 
(5)  fiow  rates  shall  be  run  during  calibra¬ 
tions  of  volume  meters  and  the  flow  rates 
shall  be  in  the  range  of  flow  rates  expected 
during  testing.  A  wet  test  meter  shall  be  used 
as  the  standard.  For  meters  used  in  the  vapor 
return  lines  of  balance  control  systems  the 
recommended  flow  rates  are  0.3,  0.6,  0.8,  1.2, 
1.5  standard  cubic  feet  per  minute.  The  max¬ 
imum  pressure  drop  from  the  inlet  to  the 
outlet  of  the  volume  meter  during  the  cali¬ 
brations  shall  be  0.05  inches  of  water.  When 
Installed  in  the  vapor  return  hose  for  test¬ 
ing  it  is  suggested  that  a  somewhat  larger 
diameter  hose  be  used  in  place  of  the  hose 
supplied  with  vhe  vapor  control  equipment. 
The  combination  of  larger  hose  and  low 
back -pressure  meter  should  Induce  no  more 
back -pressure  in  the  system  than  the  stand¬ 
ard  vapor  return  hose  by  itself.  It  is  sug¬ 
gested  that  a  rotary  positive  displacement 
volume  meter  (such  as  the  model  3M125 


Dresser  Boots  meter)  modified  with  photo¬ 
electric  readout  precision  of  ±0.01  ft^  be 
used.  For  this  application  the  lubricant 
should  be  removed  in  order  to  reduce  to  a 
minimum  the  resistance  to  gas  flow. 

9.2  Temperature  mea.’,urement  instru¬ 
ments.  Bimetallic  thermocouples  or  ther¬ 
mistors  are  acceptable  and  should  be  checked 
for  linearity  prior  to  testing  with  a  good 
mercury  thermometer.  During  the  test  pe¬ 
riod,  the  instruments  should  be  spanned 
three  times  daily  rising  ice  water  (32°  P)  and 
a  known  source  of  about  100°  F. 

9.3  Pressure  gauges.  Electronic  pressure 
transducers,  magnetic  gauges  or  inclined 
water  manometers  are  acceptable.  The  pres¬ 
sure  transducers  and  magnetic  gauges  should 
be  calibrated  at  the  test  site  to  determine 
linearity  across  the  range  of  pressures  ex¬ 
pected  during  the  tests.  A  good  Inclined 
water  manometer  shall  be  used  as  the  stand¬ 
ard  and  the  instruments  shall  be  reada¬ 
ble  to  within  ±0.01  inches  of  water. 

9.4  Total  hydrocarbon  analyzers.  Flame 
Ionization  detectors  or  non-dlspersive  in¬ 
frared  analyzers  are  acceptable  for  measure¬ 
ment  of  total  hydrocarbon  concentrations. 
Calibrations  should  be  performed  following 
the  manufacturer’s  instructions  for  warm¬ 
up  time  and  adjustments.  Calibration  gases 
should  be  propane  in  nitrogen  of  known  con¬ 
centrations  prepared  gravimetrlcally  with 
measured  mass  quantities  of  ~100%  pro¬ 
pane.  A  calibration  curve  shall  be  produced 
using  a  minimum  of  five  (5)  prepared  cali¬ 
bration  gases  in  the  range  of  concentrations 
expected  during  testing.  The  calibration 
curve  shall  be  used  in  determining  measured 
levels  from  tests.  The  calibration  of  the  in¬ 
struments  need  not  be  performed  on  site, 
but  shall  be  performed  prior  to  and  imme¬ 
diately  following  the  test  program.  During 
each  test  day,  the  hydrocarbon  instruments 
shall  be  spanned  on  site  with  zero  gas  (<3 
ppm  C)  and  with  a  known  concentration 
of  propane  in  nitrogen  at  a  level  near  the 
highest  concentration  expected  at  the  test 
point.  The  spanning  procedure  shall  be  per¬ 
formed  at  least  once  prior  to  the  first  test 
measurement,  once  during  the  middle  of  the 


test  period,  and  once  following  the  final  test 
measurement  on  each  test  day. 

Conditions  in  calibration  gas  cylinders 
must  be  kept  well  below  critical  pressures 
and  temperatures  in  order  to  avoid  conden¬ 
sation  of  propane  and  affecting  the  gas  con¬ 
centration.  A  safety  factor  of  at  least  two  is 
recommended. 

Sample  fiow  rates  to  the  hydrocarbon  ana¬ 
lyzer  must  be  kept  to  a  minimum.  It  is  rec¬ 
ommended  that  sample  fiow  to  an  instru¬ 
ment  that  destroys  the  sample  (an  FID)  be 
less  than  0.3  1pm  (liters  per  minute).  For 
an  instrument  which  does  not  alter  the  char¬ 
acteristics  of  the  gas  sample  (NDIR),  the 
sample  should  be  reintroduced  to  the  vapor 
control  system  prior  to  the  appropriate  vol¬ 
ume  meter. 


NOZZIE 

FI114IECK 

INTERFACE  DISPENSING 

ERESSURE  NOZZLE  DISPENSED 


Fijure  4.  Vopor  volume  and  mass  measurement  system  for  stage  II  va¬ 
por  balance  systems. 
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